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ELECTRONICS MAINTAINS 
CIGARETTE UNIFORMITY 


MINIATURIZED 
TRANSFORMER 
COMPONENTS 


Items below and 650 others in our catalog A. 


HERMETIC SUB-MINIATURE 


AUDIO UNITS COMPACT 


HERMETIC 
AUDIO FILTERS 


These are the smallest hermetic audios made. 
Dimensions 1/2 11/16 x 29/32... Weight.8 oz ie: 
| ion x /iox ig J Tie ‘ 


VUPNOAS CES UTC standardized filters are for 
Type MIL Pri. imp. Sec.imp. OC in Response Max. level 
No. 


Application Type Ohms Ohms PriMA +2 db (Cyc.) dbm a low pass, high pass, and band 
H-30 = input to grid TFIALOYY 50° 62,500 0 150-10,000 +13 pass application in both inter- 
H-31 Single plate to single TFIALSYY 10,000 90,000 0 300-10,000 13 : 5 
grid, 3:1 Stage and line impedance de- 
H-32 Single plate to line TFIAL3YY 10,000° 200 3 300-10,000 13 : : | 
H-33 Single plate to low TFIAL3YY 30,000 50 1 300-10,000 15 signs. Thirty four stock values, 


impedance others to order. Case 1-3/16 x 
H-34 Single plate to low TFLAL3SYY 100,000 60 5 300-10,000 6 


impedance 1-11/16 x 1-5/8 —2-1/2 high 


H-35 §=Reactor TFLA20YY 100 Henries-0 DC, 50 Henries-1 Ma. OC, 4,400 ohms e 
= . - - . . » » Weight 6-9 oz. 
4-36 Transistor interstage TFIALSYY 25,000 1,000 5 300-10,000 +-10 


*Can be used with higher source impedances, with corresponding reduction in frequency range and current 


= SUB-SUBOUNCER 
| HERMETIC MINIATURE YY iesep ee AUDIO UNITS 
HI-Q TOROIDS anes UTC Subouncer and sub- 


aa : subouncer units provide ex- 
MAE units provide high Q, excellent stability and = - ceptional efficiency and frequency range in miniatur 
minimum hum pickup in a case only. 1/2 x TH an at size. Constructional details assure maximum relia 


1-1/16 x 17/32... weight 1.5 oz. 1] cy ae units are 7/16 x 3/4 x 43/64... Weigh 


ar" 
ee MA D.C. 
Type Application Level Pri. imp. in Pri. _—- Sec. Imp. Pri. Res. Sec. Re 


*$$0-1 Input + 4V.U. 200 ~ 0 250,000 13.5 
50 62,500 


$$0-2 interstage /3:1 + 4V.U 10,000 0-.25 90,000 750 


*$$0-3 Plate to Line +20V.U. 10,000 3 200 2600 
25,000 1.5 500 


$$0-4 Output 4.20 V.U. 30,000 1.0 2875 
_$$0-5 Reactor 50 HY at 1 mil. 0.C. 4400 ohms D.C. Res 
$$0-6 Output +-20 V.U. 100,000 4700 


*$$0-7 ‘Transistor +10 V.U 20,000 a 850 
interstage 30,000 


* Impedance ratio is fixed, 1250:1 for $SO-1,1:50 for $S0-3 
Any impedance between the values shown may be employed. 


OUNCER (WIDE RANGE) 


AUDIO UNITS 


Standard for the industry for 15 yrs., these 
units provide 30-20,000 cycle response in a 
case 7/8 dia. x 1-3/16 high. Weight 1 oz. 


TYPICAL ITEMS 


Application Pri. imp Sec. imp 
Mike, pickup or line to 50, 200/250, 50,000 


1 grid 


500/600 


Single plate to 1 grid 15,000 60,000 
Single plate to 2 grids, 15,000 95,000 


D.C. in Pri 


Single plate to line, 0.C. 15,000 50, 200/250, 500 600 


in Pri 


Push pull plates to line 30,000 ohms 50, 200/250, 500 600 


plate to plate 


Mixing and matching 50, 200/250 50, 200/250, 500 600° 
Reactor, 300 Hys.—no 0.C.; 50 Hys.—3 MA. D.C., 6000 ohms 


LET US MINIATURIZE YOUR GEAR. 
SEND DETAILS OF YOUR NEEDS for SIZES and PRICES 


HERMETIC 
VARIABLE 
INDUCTORS 


These inductors pro- 

vide high Q from 50 - 10,000 

cycles with exceptional stability. Wide in- 

ductance range (10-1) in an extremely 

compact case 25/32 x 1-1/8 x 13/16... 
Weight 2 oz. 


TYPICAL ITEMS 
TYPE No. Min. Hys. Mean Hys. Max. Hys. DC Ma 
002 .006 02-100 
04 : ages: 
7 20 
1 
HVC-1 25 35 
HVG-12 50 1.5 
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’ 
radio tecnnique radal tech 
nique pulse techniques and 
others Since there are myriads 
of homonyms in the Japanese 
language, one would have to se¢ 
the Japanese haracters in order 
to make a correct translation 
Next we heard from Roy K 
Nishida, a se) e analyst witl 
North American Aviation He 
tell that we have been misit 
formed abou tne pnrase “dempa 
rizitsu It ised as the name 
of a popular electroni¢ maga 
ne in Japan 
*“Dempa’”’ meal electric wave 
“Gizitsu” means technique or 
technology The correct transla- 
tion would be electric wave tech 
nology or translated loosely, tran 
mission technique. I have used 
the magazine on several occasions ar z vw +k A at 
: an 
for reference purpose AAS TIC oe eas 
2 
I have just returned from WAM (M) | oes 
. » *# @mwe2? 
nearly five years of writing arti e 
cles and reports on the Japanese 
electronii industry for the 
uo. Be me 
The correct word for manu 
7 ee BILINGUAL envelope illustrat: wh Ww tubbed our linguistic toe; but we never 
script is “shorui shaless do like to receive shorul from cutl 
Our thanks go to both reader 
The envelope that caused our con that enclosed the porti f the 1 it Morita’s company, Tokyo 
fusion is reproduced here with it technical material sent tf i shin Ke o, Ltd pends $250 a 
Roman letters, homonyms and used for convenience ist f mont n foreign magazines but 
cript. It shows two spellings of often use second-hand envelope t oni Ic LECTRONICS yoe by air mail 
the word “gizitsu’, but neither eparate papers and drawit The copies are passed around to 120 
matches the dictionary We were startled to find tha iduate engineer ol the 500 
pays $120 a year to see ELECTRON I employee 
> SHORUI Managing director quickly. Each month a copy ail We noted a few more foreign 
Akio Morita of a Japanese company mailed to’him. It reaches Japa ihrases while lunching. In Japan, 
topped in to say hello a few week vithin 3 or 4 days after it has left he uperregenerative circuit } 
ago. He confirms the fact thatthe our printer in Albany, New Yor! alled “cho sai sei” but a ipel 
vord for manuscript is horui”’, Other copies of our magazine go b eterodyne is called a “super”, Tape 
He also tell is that the envelope ea mail and take about a month In ecorder | terico” 
Put ved ” with an add na ie in June MeGraw H Publist ar t ar Canad ' 
- pany, Ine James H. MeGra Rae 148 ind Exeoutive Editorial Latin A a; $2 ‘ th n n ' Ibuye ‘ le § 
and Advertising Office McGraw-Hill Building, 330 W. 42 St., New York 36, k ' United and py ‘ “004 ar: 8 . 
N. L. Longacre 4 " Put al Office 9-120 North Hroadway Albany ‘anada, § ww @ a 5 f « (nher w ern hemisph intr 
Y. Donald ¢ McGraw, P lent; Pa Montgome Executive Vice-Presi iu i? ppir ’ a ‘ $25 f ‘ A I ' $2 
nt; Joseph A. Gerardi, Execut Vice-President and Treasure J. Kel * ‘ ’ rf i t rn ale hcoepted of ' " ' 
wutive Vice- Presider John J. Cooke, 8 m Bond, F cutive V 1 the of 1 he ia A 1 ’ Aug 
ident, Publications D ' iph B. Smith P lent and Editoria Office a bat Y lor a ‘ Ma Printed ' a’ « 
Director; Joseph H Allen, Vice esident and Director of Advertising Sale aht Mcetiraw Publishing ¢ lr A Hig? ‘ ‘ 
J. BE. Blackburn, J Vice-P lent and Cireulation Director KRANCH OFFICES North Michigan Avenue, Chicago ii, Ul oe | 
e Subseriptions: Address correspondence to Electronics—-Subscription Service, 340 et, San Fras ‘ 1; Met) i i Iszmudion, KB. ¢ 4; National P 
W. 42nd St., New York 36, N. Y. Allow one month for change of address. Sub j u Washington, D. C. 4: Architects Bidg., 17th & Bansom St I alel, 
scriptions are solicited only from persons engaged in theory, research, design, pro- Hanne Hid Cleveland 854 Venoteeot Bldg, Detroit 2 ‘ “ 
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MODEL 1000S — Automatic 
wide-range electronic regula- 
tion with the original Sorensen 
frequency insensitive circuit in- 
corporating the safety diode 
Regulation +0.1% 


MODEL MA1000S — For un- 
attended installations requir 
ing extremely dependable 
automatic line regulation 
This tubeless unit offers stable 
long-life performance with 
minimum maintenance. Regu- 
lation +-0.5% over wide fre- 


quency range 


*plus TWO new 
1000VA_ regulated 
Frequency Chang 
ers write for 
details! 


MODEL 1000S 





MODEL 1001 


MODEL D1200SAN 


If you want 1000VA capacity in a low-cost mag- 
netic voltage regulator with 0.5% regulation, 
choose the new, economical and compact 
MVR1000. If you need 1000VA but with 0.01% 
regulation, choose Model 1001. For any require- 
ment, any application, Sorensen has exactly the 
right 1000VA unit. . . standard models meeting 
special requirements. 


Sorensen offers you the widest possible range of 
characteristics — and a complete line which in- 
cludes AC regulators, DC supplies, frequency 
changers, tubeless regulators and supplies, high 
voltage supplies, and meter calibrators. For 
research and industry, call on Sorensen — the 
authority on controlled power. 


SEND FOR CONDENSED CATALOG 





VA REGUL 


MODEL MA1000S 


MODEL MVR1000 © 














MODEL 1001 — Developed 
from unique, dependable 


Sorensen regulating circuit, 


refined for ultra-precise 
+0.01% regulation 


MODEL DI1200SAN — 
+0.25% regulation for 400 
cycle industrial and aircraft 
requirements up to 1200VA 


MODEL MVR1000 — New low 
cost compact magnetic voltage 
regulator for less exacting 
applications. Fully automatic 
+0.5% regulation with fast 
response time 






SORENSEN & COMPANY, 375 FAIRFIELD AVENUE, STAMFORD, CONN. 


In Evrope, contact Sorensen-Ardag, Eichstrasse 29, Zurich, Switzerland, for all products including 50 cycle, 220 volt equipment. 


4 Want more information? Use post card on last page 
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FIGURES OF THE MONTH 





Latest 
Month 
RECEIVER PRODUCTION 
(Source: RETMA) Aug. ‘56 
Television sets, total 612,927 
With UHF 90,419 
Color sets nr 
Radio sets, total 990,845 
With F-M 43 
Auto sets 198 087 
RECEIVER SALES 
(Source. RETMA) Aug. 56 
Television sets, units 566,158 


Radio sets (except auto) 681,899 


RECEIVING TUBE SALES 


———— Quarterly Figures 


(Source: RETMA) Aug. ‘56 
Receiv. tubes, total units 43,948,000 
Receiv. tubes, value $34,507,000 
Picture tubes, total units 1,099,605 
Picture tubes, value $19,628 837 

INDUSTRIAL Latest 

TUBE SALES eer 

Source: NEMA) lst 56 
Vacuum $8,754,054 
Gas or vapor $3,394,059 
Magnetrons and velocity 

modulation tubes . $15,136,522 
Gaps and T/R boxes $1,455 558 


MILITARY PROCUREMENT 


Source: Defense Dept.) lst ‘56 
Army $40,490,000 
Navy $28,700,000 
Air Force $124,828,000 

Total—Electronics $194,018,000 


Prev Ou 


Month 


July ‘56 


1 400.001 


$24,781,00 


‘ 


$1 


4 


$ 


585,381 


10,661,634 


Previou 
Quarter 


4th '* 


$9,967,411 


L¢ 


3,726,3: 
$1,578,767 


4th ‘5° 
48,477 ,00¢ 
0,378,000 


$131,.938.000 
$: 


FIGURES OF THE YEAR 


Television set production 


Radio set production 
Television set sales 


00,793,000 


Radio set sales (except auto) 


Receiving tube sales 
Cathode-ray tube sales 








Year 
Ago 
Aug. ‘5é 
647,903 
5,67 
147 644 
4,17 
Aug 

586,577 
156.625 
Aug. ‘55 
45 238,006 
4,099,006 
1,048,534 
$19,812,567 

Year 

Aq 

lst ‘5 
$8,784,47¢ 
5 747,49 
$14,229,442 
$1,434,683 
lst ‘*S 
$2,833,00 
$43,147,00¢ 


$133,503,001 
$179,483,006 


_Yeor Ago Previous Month 
— 249.1 260.4. 
Aug. “55 July "56 


JEMAMISASOMDIF MAMI SASONDITMAMIIASONDIFMAMIIASONDIFMAMSIASOWDIFMAMIJASOND 9 Fo Wok WM 
° ee ee ee | 1988. 


Py Rp. Bee +. 


Latest 
Month 
BROADCAST STATIONS 
(Source: FCC) Sept. ‘56 
TV stations on air 507 
TV stations CPs—not on air 113 


TV stations —new requests 54 


A-M stations on air 2,958 
A-M stations CPs—not on air 106 
A-M stations —new requests 276 
F-M stations on air. . 527 
F-M stations CPs—not on air 19 
F-M stations —new requests 9 






Latest Month 


268.0, 


Aug. '56 


4s A 8 0 BD 


COMMUNICATION AUTHORIZATIONS 


(Source: FCC) Aug. ‘56 
Aeronautical 50,641 
Marine 58,432 
Police, fire, etc 21,153 
Industrial 31,146 
Land transportation 9,141 
Amateur 150,565 
Citizens radio 19,997 
Disaster 330 
Experimental 730 
Common carrier 2,412 


EMPLOYMENT AND PAYROLLS 


(Source: Bur. Labor Statistics) July ‘56 
Prod. workers, comm. equip 383,100-p 
Av. wkly. earnings, comm $73.30 -p 
Av. wkly. earnings, radio $72.65 


39.2 
39.7 


Av. wkly. hours, comm 
Av. wkly. hours, radio 


SEMICONDUCTOR SALES ESTIMATES 


July ‘56 


Transistors, Units 


885,000 


STOCK PRICE AVERAGES 


(Source: Standard and Poor's) Sept. ‘56 
Radio-tv & electronics 389.0 
Radio broadcasters 484.9 

p—provisional r—revised 
1955 not availat 


1956 
Previou Ye 
Mont Aq 
Aug. ‘56 Sept. ‘55 
5( 47 
113 10¢ 
49 y 
139 2,77 
Lie ii 
268 219 
525 538 
0 17 
, 7 
July ‘56 Aug 
49,639 45,203 
57,529 52,44 
),94 18,877 
0,77¢€ 25,189 
9,027 7,804 
149,03: 3,85 
9 25 , 
42 9 
Vi 6§ 
456 9 
4 6 uly ‘§ 
37,201 55.¢ 
$74.5 $6f 
$72.4 $67.3 
4 
4( 8.£ 
Jur »6 May ‘56 
9R 
Aug. ‘5é ept 
405. 467 
51¢ 537.3 


nr—not reported 








FIGURES FOR FIRST EIGHT MONTHS 1955 

1956 1955 Percent Change Total 
4,365,060 4,820,991 — 9.4 7,756,521 
8,216,707 8,707,477 — 5.6 14,894,695 
3,839,718 4,171,139 — 79 7,421,084 
4,649,454 3,189,608 +45.8 6,921,384 
303,004,000 300,080,000 + 1.0 479,802,000 
6,837,728 6,478,351 + 5.5 10,874,234 
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Computers Readied 
for Election Results 


Three major tv networks will fea- 
ture computers as part of natienal 
sistor sales volume 


MULTIMILLION-DOLLAR array of elec- 
tronic equipment will be put into 
use by ABC, CBS and NBC to pre- 
dict the and 
presidential election race. 


trends result of the 


> Equipment Facilities Under- 
wood Corp. will supply ABC with an 
electronic the Elecom 
125, which will type its own fore- 


computer, 


cast every half hour on a special 
typewriter. The computer ‘vill be 
located at the new Underwood Data 
New York 


City, where three tv cameras will 


Processing Center in 
pick up the computed results. 
Arrangements with IBM call for 
a bank of computers, sorters, print- 
ers and other equipment to be in 
NBC studio in New 
York City. The computations will 
be displayed on a 50-foot bank of 


stalled in an 


electronic tally boards to be pro- 

vided by Teleregister Corp. 
Election headlines at CBS elec- 

tion headquarters will be flashed 


periodically on an electronic bulletin 
board composed of running lights 
that are activated by a punched-tape 
typed on a special typewriter. On 
temington 


hand again will be 


Rand’s Univa 


> Future Business—The Los Ange- 
les County Board of Supervisors is 
looking for an electronic or electro- 
mechanical tally 
They invite manufacturers to sub- 
mit development bids 


device to votes. 
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ELECTROJECTOR device developed by B 


) 


tran tor and 





s electronic modulator unit with 


Controls Car Fuel Injector 


Adoption by the auto industry 
could provide a big boost in tran- 
sistor sales volume 


IM LECTRON Ik 
employing 


fuel-injection system 
transistors 
(ELECTRONICS 


holds promise of 


develope a 
Aviation 
1956) 


by Bendix 
p 16, Oct. 
opening a vast new market for 
transistors. If the system is widely 
the 


dustry, which is expected to pro- 


adopted by automobile in- 
duce about 6-million cars this year 
and 6.5 million in 1957, a potential 
market of 30-million transistors 
a year could materialize for the 
The 
to eight 


electronics industry. system 


also utilizes six thermi 


tors. 


> Makers——-The new system, called 


Electrojector, is now ready to be 


adapted to engines of 
Among 


have 


any Cal 
the 


seen the device 


manufacturer. 
makers that 
are American Motors, Ford, Chrys 


auto 


ler, Buick and Lincoln. 

So far car manufacturers have 
not announced adoption of the de 
Action may 


especially as a 


vice be forthcoming 


soon, result of 
Chevrolet's 
that a 


fuel injection system will be of 


recent announcement 


mechanical, nonelectroni 
fered as optional equipment on its 
1957 models. 
indicated that transistorized 
injection will not be 


Chrysler Corp. has 
fuel 
used on its 
1957 models, but has not disclosed 
its plans for 1958 cars. It has been 
rumored that Ford may offer the 


transistorized system for use on 
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its 1957 models now on the market. 





> Works 
sists of an 
in a 4- by 


tran 


The Bendix system con- 


electronic modulator, 
5-inch box, utilizing 5 
the Red Bank 
division of the 
; a fuel-injection distributing 
commutator, break- 
ing points and fuel-injection noz- 
zles. The throttle sig- 
the modulator proper 
enrichment necessary for accelera- 


sistors made by 


transistor com- 
pany 
fuel-injection 
body unit 
nals for 
tion and idling 

A thermistor in the water jacket 
of each cylinder the en- 
gine temperature and also acts as 
a signaling device for starting and 
warming up. 


senses 


The modulator is actuated by 
power from the _ distributor- 
breaker unit. It receives signals 
from the various components, such 
as the throttle body and the in- 
take manifold pressure sensor and 
passes them along to the fuel in- 
jectors. The injectors shoot tiny 
jets of gas into the intake ports of 
the engine’s cylinders. 


> Price—Fuel injection has not 
been widely used in the auto in- 
dustry mainly 
formance and 


because of 
costs. It 


per- 
has been 
used on race cars and sports cars, 
at a cost of about $500. Bendix 
not indicated a cost for the 
transistorized system to motorists, 


has 


but points out that the system, in 
mass production, can be reduced 
in price as happened with 
other recent auto improvements. 


has 


RETMA Pegs Sales 
Volume At $9 Billion 


VALUE of radios, televisions, phono- 
industrial 
equipment and components of the 
industry totaled $5.5 
billion in 1955, according to RET- 
MA’S new edition of its electronics 
“Fact Book.” 
distribution 


graphs, military and 


electronic 
industry 


With 


tenance 


and main- 
broadcasting 
added, the industry’s 
$9.7 billion, nine 
times its size at the end of World 
War II. In 10 


is expected to double. 


costs and 


revenues 
volume reaches 


years this volume 





AGREEMENT between DuMont and Chromatic, whose tc p officials examine Lawrence 


color tube above, 


Speeds Single-Gun Color Sets 


Lawrence tube to be mass pro- 


duced and receiver design 
geared for production 
PROGRAM aimed to get the Chro- 


matic single-gun color tube and set 
into production within a year is un- 
der DuMont 
Preparatory work leading to mass 


way at Laboratories. 
production of the tube and color re- 
ceivers is expected to be completed 
within a year. When production be- 
gins, the tube will be available to all 
set manufacturers. 


> Firms DuMont becomes the 
third U. S. licensee of the Chromatic 
tube. Crosley and Thomas Electron- 
ics are the others but neither has 
gone into production of the tube. 
Crosley 


no longer has its 


tube plant 


picture 
Thomas, which is 
the 


tube, has no present plans for pro- 


and 


now producing shadow-mask 


ducing the Chromatron 


> Interests Behind the DuMont 
the fact that Paramount 
Pictures owns 25 percent of DuMont 
and 50 percent of Chromatic Labs, 
It is reported that DuMont will re- 
Chro- 
matic for its efforts and Chromatic 


move is 


ceive a minority interest in 


will receive royalty fees. 


Considerations involved in the 
DuMont decision, according to pres- 
ident David Schultz, were that pres 
ent cost of color receivers, color 
tubes and color servicing are too 
high for the mass market, that there 
appears no clear road to achieve the 
necessary 


cost reductions in the 


present color tube and 
that 
possible a receiver that can be sold 
and serviced at a profit and at a 
price to develop the necessary mass 


market. 


approach 
the Chromatic tube will make 


> Present Status 


Chromatic, 


According to 
present laboratory re 
ceiver models have highlight bright- 
nesses of around 60 foot lamberts as 
lamberts for 


on the market. The 


compared to 20 foot 
color sets now 
tube has a screen area of 250 sq 
inches and definition capabilities be- 
yond that of present color standards 
ratios of 50 to 1, ac 


The lab sets 


with contrast 
cording to Chromatic 


have four or five more tubes than 
present black and white receivers 
There have been no recent esti 


mates of how much the single-gun 
tube might cost to produce. Hov 
ever, earlier announcements by) 
have indicated that fa 


Continued on page 10 
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With | 


DOFT circuitry drawing 
background, computer systems engines 
it Sylvania’s Avionics Laborator 


discuss design of an extremely hig! 
peed magnetic core memory. From 
left Wargo, F. M. Bosch, and 
John Terzian 


The right people with the right facilities 


produce the right solutions 


Computer development engineers 
EL. L. Perry (left) and A. ft 
Gianino perform final test runs 


on engineering model of spec ial 






c 


Mate Peel me se f rea} 


purpose large-scale digital com 
puting system at the Waltham 


Laboratori 


New Sylvania Waltham Laboratories, 
devoted to advanced projects related 
to guided missiles and aviation elec 
tronics. The air-conditioned building 
has 120,000 square feet of floor space 


AES fi O- 7, SE Le 
REF emda Pid (ian? aA deb Sh ah AY 


UDOFT 





—new electronic “brain” to train jet pilots 


U porr—the first Universal Digital Op- 
erational Flight Trainer 
electronic “brain” to simulate flight and 
combat conditions of a wide variety of 
jet aircraft for training pilots 

A Navy-sponsored project of Sylvania’s 
Avionics Laboratory, the UDOFT sys- 
tem is centered around a new digital 
computer of great flexibility, speed, and 
accuracy which is being developed to 


will use a new 


take the place of numerous special- 
purpose analog computers currently 
being used in Operational Flight Trainers 

Highly advanced electronics projects 


of many kinds—each aimed at a practi 


cal, producible solution tor a specific 


problem—are constantly being carried 
out by the scientists and engineers of 
Sylvania’s Electronic Systems Division, 
of which the Avionics Laboratory is a 
vital part 

In all of Sylvania’s Electronic Systems 
Division installations, the right people 
work with the right faci’ ,es, within a 
sound managerial environment. That is 
why they have produced right solutions 
to a variety of problems, and have made 
many important contributions in the 
fields of aviation electronics, guided mis 
siles, countermeasures, communications, 
radar, computers, and control systems. 
Whether the problem is military or in- 


dustrial, Sylvania’s business is to come 
up with solutions that are producible. 

Facilities of the Electronic Systems 
Division include its manufacturing plant 
and engineering laboratory at Buffalo, 
New York; the Avionics Laboratory, 
Missile Systems Laboratory, and Ap 
plied Research Laboratory at Waltham, 
Massachusetts; the Electronic Defense 
Laboratory, Microwave Tube Labora 
tory, and Microwave Physics Labora 
tory at Mountain View, California. All 
of these facilities are staffed with top- 
ranking scientists and engineers, backed 
with Sylvania’s extensive resources in 
the electronics field. 


SYLVANIA IS LOOKING FOR ENTERPRISING ENGINEERS 


Sylvania has many opportunities in a wide range of defense projects. If you are not now engaged 


in defense work, you are invited to contact Edward W. Doty 


Manager of Personnel, Elec 


tronic Systems Division, Sylvania Electric Products Inc., 100 First Avenue, Waltham 54, Mass 


| VY SYLVANIA ¥ 
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INDUSTRY REPORT — Continued 


tory price of the tube would be ap 
proximately $85 on the first 200,000 
inits produced and about $50 when 
output reached 300,000 to 500,000 
units. Price of a receiver incorpo 
rating the tube has been estimated 


at $340 


Split-Channel Action 
Means More Mobiles 


FCC decision paves way for nar- 
row channels at 152-162 mc, but 
sidesteps change in 25-50 mc 


{ELIEF may be in sight for users of 
mobile radio equipment in the fre 
quency range between 152 and 162 


me. Technical standards have been 


adopted by the Federal Communica 


tions Commission to allow use of 
narrower channels and thus in 
crease the potential number of op 


Overcrowded fre- 
quencies can expect some thinning 
in the near future. 

> Who's Affected 


no station or 


erating stations, 


out 


At the moment, 
service is affected by 
adoption of the new technical stand 
ards. A series of proceedings will 
be initiated to determine how best 
to go about reassigning frequencies, 
There will blanket realloca- 
tion, However, police, fire and taxi 
all 
for consideration 

Plans call future use of fre 
quencies seperated by 30 ke for 
stations operating in the same geo 
to 
stations operating in adjacent areas 
be safely cut to channel 
15 ke apart. Pres 
ent frequencies are 60 ke apart. 


be no 


radio hard-pressed — qualify 


for 


graphical area. Assignments 


can 


as- 


signments only 


chan- 
use in the 


> Problem Although 
nels were considered for 


split 
whole span of vehicular radio fre 
quencies, FCC shied away from ap- 
plications the 25-50 
Conditions for many users here are 


in me band 
bad and getting worse. Problems of 
international (long-range) inter- 
and unknown factors in 
transmission make _ split 
unless individ- 


ference 
scatter 
channels infeasible 
ual users wish to narrow their own 
transmissions. In fact, FCC urged 
operators in this band to consider 


moving to higher frequencies. 


10 


West Coast Wants Parts Makers 


WHERE SOUTHERN CAL 


-~ CABLES | 


ONNECTORS 


SWITCHES } 


BEARINGS 


MOTORS 


FORNIA BUYS > é L ECTRONIC PARTS 





CAPACITORS } 


WAVE GUIDES 
MISCELLANEOUS 


02 


ANNUA 


Survey indicates areas for ex- 
pansion by eastern and mid- 
western component firms 


electronic 
improve their 
Angeles and 
in California if 
engineering 
in the 
according to an electronic compo- 
made by the Los An- 


MANUFACTURERS of 
could 


com 
ponents sales 


and service in Los 


Orange counties 
they 


production 


established or 


facilities area, 
nent survey 
geles Chamber of Commerce. 

A total of 146 electronics firms 
participated in the survey. They 
represent 51 percent of the 1955 
factory billing of the industry in 
Southern California. These firms 
named the 28 components shown, 
accounting for a $22-million local 


market, as critical to the local 
industry 

> Parts — The firms surveyed 
named 8&5 eastern firms, manufac- 
turing 23 component lines, that 
could improve their sales and 
service to the local industry by 


setting up branches in the area. 
Components most frequently men- 
tioned are wire, resistors, capaci 
tors, solid-state devices, miniature 
motors, precision switches, cores 
and bearings. 

The percentage of components 
outside Southern 


the lo- 


manufactured 
California and utilized by 


io 





2 1.4 16 





PURCHASES IN $ MILLIONS 


cal industry as high as 90 
percent. Excluding the firms 
which manufacture their own com 


ranyes 


ponents in a division or subsidiary 
outside the half of 
Southern California’s component 
requirements are purchased from 


area, over 


eastern and midwestern sources. 


> Price —Fifty-five percent of the 
firms participating in the survey 
purchase in the east rather than 
Price dif- 
components 


locally because of price. 
ferential on the 
ranges from 5 percent on a-c 
and compression terminals 
up to 100 to 200 percent on a-c 
Components most fre- 
quently purchased in the east be- 
at lower prices than pres- 
ently manufactured local products 
are transformers, 


mo- 


tors 
solenoids. 
cause 


capacitors, 
cable and connectors. 


mo- 
tors, 


» Need—Rapid technical advances 
resulting from accelerated 
search programs and new environ- 
mental standards tend to make 
nonstandard componenets the rule 
rather than the exception, accord- 
ing to the study. Ninety-four per- 
cent of the companies indicated 
that closer engineering and design 
liaison between component vend- 
ors and end-equipment manufac- 
turers are becoming increasingly 
more important. Eighty-seven per- 


re- 


Continued on p 12) 
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fl W. » »s Magnetic shift registers from SPRAGUE 


operating frequency 0-200 ke 


shift pulse 


Nominal Operating Current 100 ma 
Voltage Drop Per Stage 6.5 volt 
Duration (at half amplitude) 1.2 psec 
Rise Time 0.3 psec 
Fall Time 0.3 psec 
Peak Pulse Powe ? watt 


input pulse 





Amplitud 10 ma 
vr Durati 3 psec 
ra) 

a, 
aa) 
eo parallel output pulse 
es Amplitude 15 volt 
ee Ratio (Minimum) 10:1 
3 a Load Impeda (Minimum) 1500 oh 
ee 
-Z . 
oe diode 
4 
” | p™ T-5 or equi 
i ] | ! ' 
0 2 aie ee en A ae x 
SHIFT PULSE DURATION 
AT % AMPLITUDE SEC 
Now, from one reliable source, you eries have mounting ears, that sim minals, or integrally packaged in 
can get a complete series of magnetic plify assembly of large arrays of bit each assembly 
shift register assemblies with read in a single rack or frame. Series 70Z 


and te prot oz All Sprague shift register cores are 
and write provision termina registers can be had in several ter 
ubjected to rigid tests, assuring re 
wired and packaged to your special , i 
minal designs for mounting on etched ; in 
: lable operation in the final circuit 
needs. Plus complete field engineer 


T o ) ‘ l he liege. 
. : wiring boards, or may be pruy use. Finished assemblie ire 100 
Ing service for arriving al specifica 
‘ nt > > ' . ' i 
into each other for permanent sy pulse performance te ted to assure 
tions and procuring registers that 
. 71 : 
tem flexibility All IZ unit are conformity with engineering pecifl 
meet them 
ounted in hermetically saled, cations. Specifications for a typical 
° Sprague’s new registers are nol corrosion-resistant tal cases with 200 ke shift register. are shown above 
Only suitat’* for counters in com glass-to-metal solder-seal terminal ( | f f | 
omptete ecilicatior or al 
puters and industrial controls, but ; , ' I | 
for complete humidity resistance 


tandard registers are in Engineering 


Bulletins 5SOC and 551, available on 


for a wide variety of logical function 
: Ls Ae 5 Type 70Z units are embedded i: 
in ‘“‘and’’, “or’, and “not” circuit 


resin for less demanding environ request to the Technical Literature 
Five packages are standard, with ments. Semi-conductor diodes may Section, Sprague Electric Co., 35 
others available if needed. The 712 be externally connected between ter Marshall St., North Adams, Ma 





Export for the Am Sprague Elect ternational ltd., North Adams, Mass. CABLE: SPREXINT 
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cent of the firms indicate that basic 
or off-the-shelf 
the 
environmental 
ystems work. 


components are 


not meeting present quality 


and standards of 


U.S. Starts Nuclear 
Warning System 


Low-cost electronic system detects 
atomic 
attack on underground posts 


and protects against 


NUCLEAR bombardment defense sys- 
tem to protect important under- 
military and civilian 
installations in the event of a sur- 
prise attack has been developed 
by the Army Signal Corps. Known 
as the Radiological Defense Warn- 
ing System, it is already at work 
at one large military 


ground 


headquar- 
ters. 

Installation is planned at 
portant U. 8S. Air Force 
Civil Defense 
at strategic locations throughout 
the country. It 
key 


warehouses 


im- 
bases, 
also by authorities 
could be used to 


protect industrial plants and 


> Value—Cost of the system is 
low. 

Engineer’s estimate the total 
electronic portion, for example, 


will cost about $500 when in full 
production. 

It detects any hy- 
drogen bomb explosion endanger- 
ing an installation, tripping relay 


atomic or 


12 





Nuclear 


Corps 


tallat: 





Business Briefs 


> Consolidation of Thomas A. Edison and McGraw 
Electric is planned to form the McGraw-Edison 
Co, Edison, which recently borrowed $2.5 million 
(ELECTRONICS, p 14, Oct. 1956) would become the 
largest stockholder in the new company 


> Selected and prospective employees of Ramo Wool- 
dridge may be able to buy stock in the firm at $10 per 
share when plans for the sale of 2,960 shares of Class 
B common stock, par $1, go through. Some 2,000 shares 


are subject to option by parent company, Thompson 
Products 


> Construction of a new instrument building for Var- 
ian Associates will be financed by a $2-million loan 
agreement made with New York Life. Construction of 
a new microwave tube plant for the company will be 
financed from the sale of 94,750 shares of common stock 
selling at $12.75 per share. The company’s sales volume 
is expected to reach $10 million this year 


> Tube manufacturer, National Union Electric, which 
sold its cathode-ray tube plant to Sylvania in 1954, has 
agreed to buy the assets of Armstrong Furnace Co. in 
Columbus, Ohio 


® Stockholders of Heli-Coil Corp. of Danbury, Conn. 
have approved acquisition of the company by Topp In- 
dustries of Los Angeles. Assets of the combined firms 
will total over $8 million and annual sales will approxi- 
mate $10 million 


> Capacitor manufacturing and selling expenses are 
behind U, 8. Electronic Development Corp. plans to sell 
299,990 shares of common at par, $1 per share 


that instantly sound 


horns, close blast 


ger a series of other 
TTT??? measures. 
>» Detectors—To avoid 


failure, the last-ditch 
uses three different 
any one 


other type of explosion. 


doors, turn off 
gas lines, start radiologically fil- 
tered ventilation systems and trig- 
protective 


chance 
protection 
detectors, 
of which is tripped by 
nuclear detonation, but not by any 


alarm, 





developed by Signal 


will button up underground in 


Lf 


> Upon 


nuclear attack 


systems include a gamma ray de- 
tector, a thermal detector operated 
by infrared radiation from fission 
or fusion, and a blast pressure de- 


Continued on p 14 
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: %* CUT CORES, Types C and E 


™ % TOROIDAL CORES, Cased 


and Uncased 


* BOBBIN CORES 





It’s ARNOLD for EVERYTHING in TAPE-WOUND CORES 


Cpplicaltions 


Let us help you with your core re- 
quirements for 
Transformers, 


Pulse and Power 
3-Phase Transformers, 
Amplifiers, Current 
Wide-Band 
Non-Linear Retard 

Coincident Current 

Static Magnet 


Harmonic Generators, etc. 


or Complete Ditails 


Write for Bulletins: 


* SC-107—Cut Cores, Types C and E 
* TC-101A—Toroidal Cores, cased 
and uncas d 


* TC-108—Bobbin Cores 


Trans- 

Transtort $, 
Coils, Reactors, 
Matrix Systems, 
Memory Elements, 


Magnetic 
formers, 


ADDRESS DEPT. E-611 
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War 





MATERIALS: Deltamax, 4-79 Mo- 
Permalloy, Supermalloy, Mumetal, 
1750, Monimax, Silectron, Permendur 
all are available for cores depending 
upon the specific properties required, 


GAUGES: The following standard tape 
thicknesses are available for Arnold 
tape wound cores in most of the mag- 
netic materials mentioned above: 
012", OA”, 002", OOL’, 0005”, or 
.00025"'. Bobbin cores are made from 
tape .0O1L” to .000125” thick. 


SIZES: Cores weighing from a fraction 


of a gram to many hundreds of pounds 
can be supplied. Toroidal cores are 


made in 27 standard sizes with nylon 
cases. Types “C” and “E”’ cut cores are 


made in a total of 540 standard sizes 
Many special sizes and shapes of both 
gapless and cut cores are manufactured 
for unusual requirements. 

OTHER PRODUCTS: In addition to 
Tape-Wound Cores, we also produce 
a complete line of Mo-Permalloy 
Powder Powder Cores, 
and permanent magnets. ¢ Let us work 
with you. 


Cores, Iron 





THE ARNOLD ENGINEERING (JOMPANY 
a ————aee ee 
SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 
Main Office & Plant: Marengo, Illinois 
Repoth Pacific Division Plant: 64! East 61st Street, Los Angeles, Colif 
et District Sales Offices; 
New York; 350 Fifth Ave. Los Angeles; 3450 Wilshire Blvd. Boston: 200 Berkeley St, 


’ ne? o% ra ‘ 
t more informatio Jse post { t page 
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tector 


The 


minum ¢ 


also a detector. 


poison ga 


detectors are small alu 


ylinders, set on platforms 


atop steel tower surrounding the 


They 
are wired to a control board under- 
Activation of 


tector fla he a 


installation to be protected 


ground any de- 


warning light on 





HOME tel: 


vision 


tape player, left 


electronic air ¢ 


the board If the tower is de- 
stroyed, the system automatically 
goes into action regardless of the 


damage to the detectors. 


> Blast —The 
high-explosive 


system is immune to 


blasts or thunder- 


storm false alarms. For example, 


the 
wave form of a nuclear detonation, 
while the 


only to 


thermal detector only 


senses 
gamma ray meter re 


sponds radiation with a 
high-rate, as in a nuclear explo- 


sion. All 


ray ol 


detectors ignore cosmi 


other atmospheric radia- 


tion 





nditioner, 


center ind light 


amplifier are shown a 


Designs For The Future Move Toward Market 


Progress in tv tape recording, 
light amplification and electronic 


air conditioning shown by RCA 


\DVANCES in the development of a 


nome magnet recording 8) 


tape 


{ 


em for tv, an electronk 


of light 


amplifiei 


and an electronic air con 
retrigeratot 
RCA Laboratorie 
David 


industry. 


and 
trated at 


dilioner were 
demon 
on the occasion of 
the 
that 


should be on 


Sarnoff’ 

The 
the 
the market 


fiftieth year in 


firm estimates each of 
produc ts 


vithin five years 


© Video Tape 
tape player for tv utilizes 
It can feed a 


pi ures 


The home magneti 
26 tubes 
tandard tv set 


ind sound recorded on 


inch magnetic tape 


A 7-inch reel provides 8 minute 
of playing time and a 14-inch reel 


allows 33 minutes of playing time. 


The tape runs at 10 ft per second 


2-me 


and takes a bandwidth. Sig 


nals are impressed laterally along 


the tape 

The tape selections are recorded 
on the previously developed mag- 
recording system for 


netic tape 


14 


black-and-white and color tv 
test at 
velopment is an 


nov 
NBC. In de 
attachment 


undergoing 
for 
the tape player to permit the home 
user to record tv programs off the 


air or from a tv camera for orig- 


inal recordings. The laboratory 
is also working on techniques that 
vill allow use of two tracks ar 
ranged side-by-side on the tape 


to double playing time. 


> Cooler— The 
ditioning system shown comprises 
feet 


electronic air con 
two wall panels, one 5 by 5 
the feet, 
surfaces consisting of an array of 


and other 5 by 6 with 


2-inch metal squares. A _ small 


cvlinder of thermoelectric materia! 
is attached to the back of 
The materials, 


lead or 


each 
square alloys of 


zine, other metals, produce 
cold or heat by d-c depending upon 
the 


a small room, the system is capable 


direction of current flow. In 


of maintaining a room tempera- 
ture as much as 25 degrees coole 


or 25 degrees warmer than the tem 
perature outside, 

The new 4-cu ft refrigerator that 
was demonstrated operates on the 
the 


principles employed in elec 


tronic air conditione) 


> Glow Pane! 


tronic 


The improved elec- 


light amplifier consists of 


a thin flat panel, that can increase 
by 1,000 times the visual bright- 


ness of a projected light image. 


It is also capable of converting 


invisible x-rays and infrared im 


ages to bright visible form 


The panel consists of a thin 
screen formed by two. closel 
paced layers, one of photocondu 
tive material and the other of 


electroluminescent phosphor. Be 


tween these is a thin layer of 
opaque material to prevent feed 
back of light. 

The layers are sandwiched be- 


tween two transparent electrodes 
and a voltage is applied across the 
entire assembly. In operation, a 
dim light image falls on the photo- 
conductive layer. This permits a 
corresponding pattern of electric 
the 


electroluminescent phosphor layer, 


current to flow through to 


which emits light, forming a high 


brightness image of the original 


picture, 
The ability of the light ampli- 


Continued on page 16 
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THE HEAT’S ON... | 


AN 
SO ISTHE VACUUMIN A NEW 
KAHLE FIRING FURNACE 


From Kahle... the most advanced, most unique Vacuum Firing Furnace ever developed 
a Furnace that never loses its heat, or its vacuum during productior a Furnace 


that you never have to “pump down” or “turn off’ under normal conditions 


The highly engineered, exclusive design of these new Kahle Vacuum Firing Furnaces 
provides completely continuous operation it is destined to improve vacuum 
firing techniques of all types! Precision heat treating of such vital parts 

as tube plates, cathodes and grids in vacuums as low as .01] micron 

is now possible at higher production speeds than ever before 


Parts are always moved directly into the vacuum to insure better 


product quality; no mechanical levers or air cylinders are employed 


For versatility the heat zones of Kahle Vacuum Firing Furnaces 
are fully adjustable. Standard machines are supplied with 
resistance heating elements other types upon request 
Customized machines with viewing windows, automatic controls 
and other accessories can be created to fulfill your most 
exacting requirements Kahle’s new plant #2 


provides improved delivery and enlarged engineering 


+. 


services. Need production equipment? 
Call-on-Kahle 


Send for additional information 


“ 


on Vacuum Firing Furnaces 
and other Kahle Machines; 


please specify your 





application 





ENGINEERING COMPANY 


GENERAL OFFICES 


1310 SEVENTH YREET. NORTH BERGEN. N 
PLANTS 
SEVENTH STREET, NORTH BERGEN, N J 
HUDSON AVE NION CITY, N. J 
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fier panel to convert x-rays to 


visible light made possible the de- 
velopment of the amplifying flu- 


oroscope for industrial use. The 
present device continues to emit 
its light for a few seconds after 
the x-rays have been cut off. Fur- 


ther research is expected to pro- 


duce a photoconductive material 
that will respond faster to changes 
in x-ray light emission. This will 
make possible the development of 
an 


electronic 


amplifying fluoro- 


scope for medical use. 





ELECTRONIC brain aids analysis of human brain wave: 


Computers Diagnose For Doctors 


Experimental use in medical diag- 
nosis underway. Air Force backs 
further development 


ADVANCES being made in basic com- 
puter have im- 
portant uses in the medical field. 
The Air Develop- 
ment Command recently sponsored 


capabilities may 


tesearch and 


a conference on computers in 


medicine and jointly developed 
American Machine And 
Foundry the period analyzer 
shown. ARDC is backing further 
developments in the field and sev- 


eral 


with 


independent organizations 


along with computer manufac- 
tureres are considering the field. 
> Possibilities—-In diagnosis, par- 


ticularly, ARDC sees wide spread 


potential usage of computers. 
Complete stores of all known signs 
and symptoms for both individual 
and categories of diseases might 
be coded and fed to computers. 
Careful lists of the clinical his- 
tories and findings 


physical as- 
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sembled by the physician on any 
one patient could be matched 
against the store of knowledge in 
the computer. The resulting de 
ductions should either produce a 
diagnosis or an indication of the 
special steps which should be fol- 
lowed to produce a definitive dif- 
ferential diagnosis. 

In bio-medical research, many 

the 
solving of mathematical equations 


or the 


problems basically involve 
lengthy 
statistical calculations. ARDC be- 
that the gen- 
eral-purpose computers presently 
available 


carrying out of 


lieves large scale 


would be widely appli- 
cable for this work. 

The possibility of the building 
of complicated special circuitry, 
duplicating biological processes by 
formulations, 
that flight 


simulated, also 


mathematical 
the 
characteristics 


usiny 


in much same way 
are 
become evident 
> Development for 
faster and more accurate analysis 


Designed 


of information presented by an 
electroencephalograph which 
tects and human 
waves, the period analyzer shown 
measures 


de- 
records brain 
physiological changes 
affecting the shape and frequency 
of the waves and 
the one-fifth its original 
bulk. experimental, it 


brain reduces 
data to 
Still 


tinguishes 


dis- 
between degrees of 
sleeping and wakefulness and also 
correlates brain-wave 
with oxygen the 
blood. It future 


development of a device to correct 


patterns 
deficiency in 
makes possible 


this condition for pilots 


Tech Schools Combat 
Technician Shortage 


TECHNICAL INSTITUTE GRADUATES 
N ELECTRONICS 
48( 
i 
O*RADIO-TV 
| 
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Number of graduates increases 
sharply but a shortage continues 
as demand increases 

TECHNICAL institutes are graduat 
ing an increasing number of tech 


the field 


2,652 in tele 


nicians in electronics 
Total of 


and 


radio and 


vision 843 in industria! ele 


tronics curriculums gradu 
ated according to the 
twelfth annual survey of the field 


by McGraw-Hill. 


were 


last year, 


Present insti 


tute enrollments indicate that the 
number of graduates in ele 
tronics may reach 3,600 in radio 
and tv and 1,200 in industrial 


The surve 


schools in the U.S 


electronics next year. 


covers 71 and 
11 Canadian schools. 
Number of graduates increased 
institutes of all 
Continued on poge 18 


from technical 


November, 


1956 — ELECTRONICS 





for Audio and Ultrasonic Frequencies 


Direct Reading 20 cycles to 40 kilocycles 
Audio Spectrum 20c¢ to 20ke in one sweep of dial 


The versatile G-R Type 
1304-B Beat- Frequency 
Audio Generator is the 
best test-signal generator 
for use at both audio and 
ultrasonic frequencies. 





Type 1304-B Beat-Frequency Audio Generator: $575.00 
(Available in either bench or relay rack models) 


Essentially Constant Output Voltage — continuously variable from 
less than 5 millivolts to 50 volts between 20 and 
20,000 cycles varies less than +0.25 db 


Logarithmic Frequency Scale scale length approximately 
12 inches frequency calibration accurate within 
t(1%+0.5 cyt le) 

Extremely Low Distortion — total harmonic content less than 
0.25% from 100 to 10,000 « ycles 





aes High Frequency Stability drift from cold start less than 7 
owes cycles in first hour; essentially complete in 2 hours 
st ta aiid ciel Tlie eee sates Very Low Hum — less than 0.1% of output voltages above 10% 
t mn tt of full scale 
ype 908-P2 has higher speed w part arly Suitable 
nited sweep applications wit Accurate Output Voltmeter calibrated in open circuit output volt 
n ef we Execnee Cen  ' age and in dbm — used as zero beat indicator and also 
on aloes ee aed  adieeeainitia eatin ai aan as frequency calibrator in terms of line frequency 


Dial Can Be Motor Driven with several combinatior f G-R Dial 
Drives to plot frequency characteristics automatically 


ree yay Gh Synchronous Dial Drive vith er sphic recorders 


> $27.50 
ree 908 - P2 Synshvoncet Dial Drive I Je y Frequency-Increment Dial calibrated 50 to 50 y ‘ with 
E eae ve, Price: $27.50 accuracy of +1 cycle 


Balanced Or Unbalanced Output Connections 


GENERAL RADIO Company 


WE SELL O1RECT 
275 Massachusetts Avenue, Cambridge 39, Mass., U.S.A. y Prices eve 108 Ce 


NEW YORK AREA M Ave CHICAGO 5 
1 PHILADELPHIA 


WASHINGTON, D.C ‘ ” LOS ANGELES 38 
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kinds, according to the study. It 
appears that these institutes are 
beginning to feel the bulge of 
students that have been moving 
through high schools 


> Biggest Share—There were more 
graduates in radio, tv and indus- 
trial electronics curriculums from 
technical institutes in 1955 than 
in any other single classification. 
They accounted for approximately 
31 percent of all technical institute 
graduates. Most electronics gradu- 
ates were from private technical 
institutes, followed by privately 
endowed institutes, extension di 
visions of colleges or universities, 
state and municipal schools and 


YMCA schools. 


> Need—Despite increases in en 
gineering technician graduates, 
the number falls far si.ort of 
present needs, according to the 
technical institute division of the 
American Society for Engineering 
Kducation. An ASEE 
shows that there were 11,403 
graduates from full-time techni- 


survey 


cal institute programs this year. 

It is currently estimated that 
the annual demand for engineer- 
ing technicians is approximately 
10,000 to 50,000, nearly five times 
the number graduating from full 
time programs this year. ‘To meet 
this demand for graduates, en 
rollments would have to increase 
to between 150,000 and 200,000. If 
this need is to be met, a great in 
crease in the number and quality 


ot chools is required 


Military Electronics 


© Sixty-million dollar contract to produce air-to-air 
guided missiles for Naval aviation was awarded to Ray- 
theon by the Bureau of Aeronautics. Prior to the order, 
the company’s government backlog totaled about $180 
million, almost double that of a year ago 


> Obsolete military electronic equipment worth $5 mil- 
lion is being studied by Air Materiel Command elec- 
tronics experts to find ways to renew its usefulness and 
marketability 


© Six small cargo ships are to be used by the Air 
Force as missile tracking and data stations over the 
South Atlantic between St. Lucia and Ascension Is- 
lands to supplement land stations of the Missile Test 
Center in Florida 


> Royal Canadian Air Force’s new jet combat planes 
will use an electronic weapon system designed and 
developed by RCA and Minneapolis Honeywell. The 
U.S. Air Force awarded a multi-million dollar con- 
tract to the companies for the job 


>» Armed Forces Electro-Standards Agency program of 
performing qualification tests of military electronic 
equipment with the test facilities of commercial labora- 
tories and electronic parts manufacturers, is being ex- 
tended to include the facilities of electronic equipment 
manufacturers 


> New $1.3 million order for 2,000 AN/GRC-9 radio 
sets, awarded to Lewyt by Signal Corps, boosts the 
company’s production of the sets to about $28 million 


> Development contract awarded Sperry Gyroscope for 
a general purpose microwave command guidance sys- 
tem capable of precisely controlling highly-specialized 
drones at supersonic speeds will total $4.5 million 


Crystal Diode Sales Near 35-Million Units 





> Doubling—Dollar sales of ery 





Computer business helps increase. 
Dollar volume may exceed $31 


RYSTAL DIODE SALES . 


tal diodes went from $9.3 million 
in 1954 to $18.4 million in 1955 


million for the year This year’s output of 35-million 


4 


> 1 
| 
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units is expected to produce dollar 
CRYSTAL diodes put to work this sales of $81.8 million 
vear are expected to hit 35 million, 
nearly doubling 1954 output of 20 
million units. Sylvania, which 
recently produced its 23-millionth 
diode at its Woburn plant, expects 


some 45-million crystal diodes to 


> One Use—One factor behind the 

increasing production and sales 

of crystal diodes is the growing 

computer market Size of this 

- v business from just one computer 

be produced next year at an an rs firm is indicated from a recent 
nual billing exceeding $42 million 





956 
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HERMETICALLY SEALED . 


LVER WIRE esenece 


DIFFUSED JUNCTION WELDED SEALS 





so.ip state DIFFUSED JUNCTION __...... 


SILICON RECTIFIERS 
now in QUANTITY PRODUCTION 


Uniform Characteristics — Uniformly High Quality 


The Solid State Diffusion Process involves the formation of a junction by diffusing 
suitable gaseous materials into silicon at high temperatures. [his process offers 


many advantage S Inc luding: 


1. Exact control of junction penetration. 


2. Precise junction gradient for specific rectifier applications. 


3. Flat junctions for uniformity and control of characteristics. 


Operating Temperatures minus 65°C to plus 150°C 
Storage Temperature up to 170°C 
Hermetically Sealed — Welded 















‘PIV ratings apply from —65°C to +150°C 








nto inductive or resistive load 





***Averaged over one complete cycle 











150 California St . DEcatur 2.7177 


SEMICONDUCTOR DIVISION [iin 


WEW YORK: § 529 Filth Ave . Plaza 9.3900 












9501 Grand Ave, Franklin Park « T 





Silicon and Germanium Diodes and Transistors «+ Silicon Power Rectifiers cmcaee paeey Oates 


LOS ANGELES: 5736 Santa Monica Bivd. « NOrmandy 5.4771 
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order placed by Logistics Re- 
search 

The one-million 
germanium from Hughes 
Aircraft for the ALWAC 
computer and other data process- 

Each ALWAC re- 
6,000 


expects 


firm ordered 
diodes 


use in 


ing equipment. 
diodes. 

further in- 
creases in the purchase of diodes 


quires about 


Loyistics 


ALWAC 800 


computer which will require 20,000 


for use in its new 


diodes. 


>» Development—Reygistered with 
JETEC last some 107 
types representing nearly 40 per- 
cent of total diode registrations 
since 1946, In 1954, 65 types were 
registered and in 1953, the total 


year were 





ELECTRONIC brain that profits from its own mistakes (left 
(right) 


conductors show how 


, O new vibrating-reed gyro (center) and a better insight into 


was 43, 
Silicon diodes have moved ahead 
registrations. Of 
types registered 
1946, 57 percent have 
silicon types. (ELECTRONICS, p 16, 
April, 1956). Today, about 40 com- 
panies in the U. S. 


in number of 
more than 270 


since been 


manufacture 
semiconductor diodes compared to 


25 in 1954. 





super 


Industry Increases Spending For Research 


Expansion of industrial laborato- 
ries points up industry trend to 
higher expenditures 


MORE than $5 billion is now spent 
on applied and basic research in all 
fields in the U. § 
times that spent in the 1920's. The 


This is over 20 


electrical-electronic industry spends 
about one-fifth, or $1 billion, on this 
same research 

Further evidence of the trend in 
expansion of research is shown in 
the 200,000 professional 


and 


scientists 


technicians now engaged on 
fulltime research compared to 9,000 
in 1920 and 4,000 firms maintaining 
compared to 220 in 
1920, Added to this is the fact that 
the federal 


53 laboratories. 


laboratories 


government maintains 


> Latest— Most 
this expansion is the dedication of 


recent example of 


the new Westinghouse Research 
Laboratories in Pittsburgh, Pa. 
where about $24 million will be 


spent this year on purely fundamen- 
tal research, This represents forty 
percent of the effort at this labor- 
atory, the remaining effort is con- 
centrated 50 percent on basic re- 


20 


search and 10 percent on applied 


research, 

> Brain—Automex, derived from 
automatic experimenter, is the re- 
sult of research in the field of math- 
ematics and process control. The de- 
vice can be designed to accept a 
number of variables as input data 
and arrive at a solution by taking a 
minimum number of discrete steps, 
each of which is experimental and 
provides the basis on which the next 
step is taken. 


> Gyroscope Vibragyro is the 
different 


rate gyro operating on the principle 


name given to a type of 
that vibrating masses, such as on a 


fork, 


their input axis on application of an 


tuning will oscillate about 
input torque. The amplitude of os- 
cillation is 


rate-of-turn or 


proportional to input 
the 


phase of the oscillation compared to 


velocity while 
the phrase of the vibrating masses 
represents the input direction. Ap- 
plications include use in missiles, 


aircraft and in stable elements on 


ships. 
> Cryogenics — The field of low- 
temperature physics is receiving 


ever-increasing interest because of 
the great potential inherent in su- 
Microwaves in the 
200-kmec range are being used to 
bombard superconductors te deter 


perconductors. 


mine the properties of these metals 
In a typical.experiment, the micro 
wave power absorbed by the super- 
millionth of a 

temperature 


conductor is about 1 
This 
about 1 thousandth of a degree en 


watt. raises its 
abling scientists to determine when 
the metal changes from the supe 
the conduc 


conducting to normal 


ting state 


High-Fidelity Makers 
See Expanding Sales 


Both component and package 
in the field are 
doing big business 


manufacturers 


NEW YORK High-Fidelity Show and 
Audio Engineering Society Con- 
vention served to point up the con- 
tinuing growth of the high-fidelity 
field. Although there is no agree- 
ment as to what is and what isn’t 


(continued on p 22 
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“FOR MAXIMUM KILL- 
a ae 


® Starfighters’ Fire-control Radars Use 
“in NEW Integral® Mounting Systems 





In the most advanced airplane of its type ever devel- Here's the way this system works. 

— skheed’s F-10 Starfig —— Barry’s new , 
oped Lockheed s F-104A St rfighter Barry's Helical springs designed fi 
Integral* Mounting Systems are solving the toughest com- tg function in their axial it 
bination of shock, vibration, and sustained-acceleration direction only are grouped e al 
problems ever posed by jet aircraft. Literally a “missile with about the load attachment |_| ir \ 

. “499 A . ¢ ide « _ J 

a man in it”, the F-104A demands that equipment mounts points so as to provide con c Vv 
hie é ssineuuenne io ton eoeee and oh Vehie trolled resistance to move- b l 
give superior performance, in Jess pace, a é 2 ment along the a and b axes. WN 
weight than ever before. For the c axis, resistance is uy 


Here’s how Barry's Integral* Mounting Systems are meeting Provided by the slightly tapered side flanges of 


; : , the mounting frame working against the displace- 
this demand in the production models of the Starfighter. ment of all the load-carrying eprings Pp 


In a space only 12% x 5% x 1-13/32” on each side Damping adjustments (see dia- 


of a 150-pe-nd load . . . a pair of units weighing less than gram), completely independent of 
three pound. each . . . provides adequate vibration isolation the stiffness the pray eae 

. spring srovide design flexibility 
at 4g sustained acceleration in all radial directions . . . passes er er eee 


for obtaining desired natural fre- 
quency, transmissibility at reso- 
nance, and degree of vibration and 
shock isolation 


all shock-test requirements of this supersonic fighter 

performs reliably through wide temperature and altitude 
ranges . . . and provides positive, quick-release attachment 
to the airframe to satisfy Lockheed’s requirements for “plug- Write 





for THO-S containing a full exposition 
n” electronics-system components of this All-Angl Integral* Mounting System 


* 
’ 7 
—— a *Integral means... 
& T Designed specifically for the environ- 
ment performance requirements 





Built specifically for the equipment 
< ©) Pell if oad  @ r — SALES REPRESENTATIVES You can save time, space, and trouble 
apse a I IN ALL PRINCIPAL CITIES by bringing your shock and vibration 


problems to us. Call your Barry sales 
representative 





707 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS | 
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all sey 
from manu- 
facturers of components to makers 
of popular-priced packaged units, 
agree that the growth of the field 
is continuing strong. 

aid the show, 
sponsored by the Institute of High 
Fidelity Manufacturers, 
over 30,000. 
tors displayed their wares. 
Convention, 43 


high-fidelity equipment, 


ments of the business, 


attendance at 


reached 
More than 95 exhibi- 
At the 
papers were pre- 
sented covering subjects ranging 
from a_ hot 


salmon research. 


stylus to audio in 


>What is Hi-Fi?7—Without definite 
standards, estimates of the annual 
sales volume of the hi-fi field vary 
widely. Manufacturers of populai 
price package units give estimates 
exceeding $500 million for what 
they consider the total hi-fi busi- 
ness, 

Component manufacturers place 
present annual industry-wide sales 
at between $70 and $80 million for 
soth 
types of manufacturers see sales 
continuing to rise through 1960. 
One component maker estimates 
that home-assembled hi-fi systems 
will grow from 600,000 units sold 


home-assembled systems. 


this year to 1.4 million units in 
1960. 

> Seek Answer—One entire ses 
sion at the New York convention 
was devoted to standards and 
measurements. The hope is that 


all comparable items of hi-fi equip- 
ment can eventually be measured 
by the same yardstick. 


FCC Actions 


> Adopied technical 


standards providing for split 


channels in vehicular radio systems using frequencies 


between 152 and 162 mc 


> Met with Coast Guard, 


Maritime Administratio1 


and industry groups to discuss automatic radiotel 


graph call selectors and other safety devices 


> Urged mobile licensees using frequencies in the 25- 
50 me band to move to higher assignments, as recom- 
mended over a decade ayo by the late E. H. Armstrong 


> Invited comments on proposal that frequency as- 


signments below 25 me to industrial radio stations be 


made on a case-by-case basis 


> Agreed with Canadian Department of Transport on 
addition of Channel 5 for Pembroke, Ontario and 
Channel 7 at New Glasgow, Nova Scotia 


> Denied petitions to establish a radio burglar and 


fire alarm service 


> Called for comments on use of frequencies between 
159.51 and 161.79 me for tone control signals as sug 


gested by railroad interests 


> Relaxed broadcast station requirement for identifi- 
cation of recorded programs, Often, only a singl 
daily announcement is required 


© Clarified rules that limit 


radiation of frequencies 


between 450 ke and 25 me from radio and television 


receivers tuned from 30 ke 


to 890 me 


> Gave communications organizations shared use, with 


electric power groups, of six frequencies near 450 m 


for maintenance and constr 


iction purposes 


New Atomic Clock Improves Air Navigation 


Chief use of 90-tube timepiece is 
as frequency standard for long- 
range navigation systems 


CESIUM atoms serve in place of a 
pendulum in National Co.’s Atomi- 
chron, to give a new high in accu 
racy for time and frequency stand- 
ards. Demonstrated stability is one 
part in 100 billion, which is equiva- 
ient to less than 1 second of time 
drift in 8,000 years, 


> How It Works—Heart of the sys- 
tem is a long vertical tube having a 
pool of cesium at the bottom. When 


22 





long 


showing 


National's clock 


atom beam tube mounted vertically 


atomic 


heated, individual atoms drift up 


through the tube at the speed ot 
sound. Atoms having one energ\s 


state get through one magnett 
field, are flipped over to the othe 
energy state by r-f at the resonant 
get 


magnetic 


frequency of cesium, then 
through the 
field to a target and electron multi- 
plier. 


The 90-odd electron tubes gener- 


uppermost 


ate and maintain the r-f input at 
exactly the resonance frequency of 
cesium (9,192.631830 me) When 
the generated deviates, 
fewer atoms hit the target, the out- 

(Continued on page 24 
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General Electric’s 


New 
Water- 
Activated 
Batteries 


t 


precaution 


G-E water-activated | rie re made dry, store: 
tain no electrolyte to le wr treeze Demand n 
other than normal 


during storage against 


To activate, 
voltage as 
temperatures are 


Batteries reach operating 
operate efficiently in 
external hydrostati 


simply immerse in water 


fast as 2 seconds extreme 


unaffected by 


Deliver up to 
. 42 Watt Hours 
Per Pound! 


pressure 


- 





These silver-chloride/magnesium type batteries deliver up 
to 42 watt hours per pound and 3 watt hours per cubic inch, 


POWER 


WHERE CAN YOU USE G-E WATER- 
ACTIVATED BATTERIES? Probably 


} 


with nearly leve power output over total operating 


sizes is available water 


G-E ws: Cee ee eee 
batteries can be designed in nearly an For descriptive bulletin GEA-6238A on G-E 


wherever you need a versatile source of 
d-c power, wrapped inside a small, light 
weight package 

Delivering tremendous power for rela 
tive and weight, these 


size primar} 


batteries can be used as “power packs”’ in 
any number of series, parallel, or series 
parallel combinations you may need 


Though a wide sange of ratings and 





combination of sizes, weights, and rat 


ings to fit your specific application 


Examine your power needs now. If 


space, weight, and exceptional reliability 
are critical, phone your G-E Apparatus 
Sales Office, today. A representative will 
be glad to give you additional informa 
tion on how G-E water-activated bat 


teries can help solve these problems 


GENERAL @@ ELECTRIC 


water-activated batteries, send coupon te 


General Electric Co., Section A223-5 
Schenectady 5,N. Y¥ 


for immediate project for reference only 
Name 

Position 

Company 

Street 


City State 
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put current drops slightly, and the 
electronic control circuits automat- 
ically react to bring the frequency 


back to resonance. 


> Operating Details—The atomic 
beam tube is guaranteed to furnish 
atoms for a minimum of 1,000 
hours. 

With about 0.5 microgram con- 
umption or cesium atoms per day, 
the theoretical life of the 


upply is 20 to 40 years. 


atom 


>» Applications—Accuracy is better 
than direct reception of WWV sig- 
nals, and much better than sky-wave 
ignals from WWYV. 

Seven units have been built. One 
the Air Navarho 
ground station near Rome, N. Y. 
Installed in the distance-measuring 
equipment, it gives such improved 
frequency stability that a pilot any- 
where within 2,000 miles can deter- 
mine exact distance from the base 
to an accuracy of 1 percent, A 600- 
mph jet can stay tuned to this one 
station for entire cross-country 
flights and even on to the Azores 
in the Atlantic. 


\ at Force’s 


Financial Roundup 


Only three companies out of 14 
reporting had lower net profits 
this year compared to 1955 


MANUFACTURERS in the electronics 
field have enjoyed increased profits 
during 1956, for the most part. This 
is indicated in the net profit state- 
ments of the following manufactur- 
ers for the fiscal periods indicated: 


Net Profit 


Company 1056 1955 


Beckman Inst. 12m $1,744,856 $1,322,050 
Cornell 

Dubiller 9m 718,003 1,381,448 
LHOO 6m 50,965 30,744 
1bM Om $9,234,012 38,437,363 
ITH Clreult 

Breaker 6m 6,135,549 3,227,911 
IT&T 6m 12,487,250 4,411,701 
Litton 

Industries 12m 1,019,708 426,413 
Magnavox 12m 4,100,442 2,426,087 
Minn 

Mining 6m 17,814,767 15,969,268 
Raytheon 3n $13,000 764,000 

iegler 12m 1,053,059 774,571 
Universal 

Winding iom 654,388 *197,320 
Westinghouse 

Air Brake 6m 6,135,549 127,911 
bopp e 

Industries 12m 92,062 130,274 

ae | 
24 





MAGNETIC tape is strung in vertical columns on movable pages of Potter equipment 


so that . 


Memory Capacity Tops Half Billion 


Fast access tape memory uses 
60 miles of recording track for 
increased storage 


ONE major roadblock to the com- 
pletely automatic office and fac- 
tory has been the lack of a large- 
scale fast-access memory system. 
Existing data-processing systems 
are capable of handling transac- 
tions with split-second efficiency 
but these systems do not fit all 


applications, especially where 
more than a few thousand de- 
cisions must be stored. Magnetic 


tape machines have provided use- 
ful storage capacity but time de- 
lays in the order of minutes may 
be involved when complete ran- 
dom access to stored information 
is required. 


> RAM—Potter Instrument has in- 
troduced a Random Access Mem- 
ory designed to help smooth the 
road to the automatic office and 
factory. It is capable of storing 
and processing more than 500 mil- 
lion bits of information in as many 
as 400,000 locations with access to 
any desired location in a fraction 
second. Its capacity is 
equivalent to 13 of the largest 
random access mechan- 
isms available today, according to 
the company. 


of a 


capacity 


» Applications—Typical uses for 
the device include maintenance of 
lists, in- 
bank- 


magazine subscription 


surance company records, 


ing transactions, inventory con- 
trol, and as an external memory 
for high-speed digital computers 
and data-processing systems. In- 
put devices that can be used with 
the machine keyboards, 
magnetic tape, perforated tape or 
information directly from a com- 
puter. 


>» Works—The speed and capacity 
of the new system are made pos- 
sible by the 3-dimensional physi- 
cal configuration shown. Data are 
stored on conventional 8-track 
magnetic tape strung in vertical 
columns on pages which can be 


include 


raised to bring a selected data 
location in contact with the 
record-playback head. The stor- 


age bin holds 200 pages and can 
be enlarged. 


Closed-Circuit TV 
Picks Up Volume 


Manufacturers gird for sales ex- 
pansion. New applications and 
developments spur activity 


INTRODUCTORY phase of closed-cir- 
cuit tv has passed and its wide ac- 
ceptance by industry now calls for 
more intensive manufacturing and 
marketing activity, according to a 


leading manufacturer of the 
equipment. 
This recent statement seems 


Continued on p 26 
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New 1 AVA Perkin 


Tubeless magnetic amplifier 


AG Line Regulator 
features 0.25; 


regulation accuracy 


FOR ANY COMBINATION OF LINE OR LOAD 


Ata 
MOVING PARTS OR 
LCRA tL Be 
ae ieee Lat: 
CC ae 
WAL aa hs 


Ha atl 
UNATTENDED 
INSTALLATIONS 


Model MLR-1000 
SPECIFICATIONS: 


Input voltage range: 95 to 135 volts 


Output voltage: Nominal 115 volts, can 
be adjusted from 110 to 120 v. 


Output current: 8.5 amperes 
Frequency range: 60 cycles + 10% 
Wave form distortion: 3% max. 


Power factor range: 0.5 lagging to 0.9 
leading 


Response time: 0.2 sec 


Maximum load: 1.0 KVA 
Ambient temp. range: Up to 45° C 


Dimensions: 1942” wide x 1142” 
high x 1142” deep (Cabinet) 

19” wide x 1042” high x 10” deep 
(rack panel) 


Mounting: Cabinet or 19” rack panel 
Finish: Gray hammertone 
Weight: 85 Ibs. 


Alse available—3 KVA Model MLR-3000, same specifications except: output current 25.5 
amps. Dimensions 19” wide, 14%” deep x 12%” high (rack) or 1942” wide x 16%” deep 


x 12%” high (cabinet). Weight 170 Ibs. 


"PR REKIN 


LEADER !N TUBELESS MAGNETIC AMPLIFIER REGULATION 


PERKIN ENGINEERING CORPORATION 
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USTRY REPORT 





to keynote present activity in the 
field. 


> Volume—Estimates of the sales 
volume of industrial tv still vary 
widely. One manufacturer 
mates annual industry-wide vol- 
ume at $6 million and sees an in- 
more than $75 million 
annually within 10 years, Another 
manufacturer in the field esti- 
mates that 1956 sales will total $3 
million of the vidicon type of in- 
dustrial tv equipment. By 1960 the 
firm sees an overall volume of 
$% million. 

An industrial tv tube manufac- 
turer estimates that 1955 volume 
doubled that of 1954 and that 1956 
will be five times greater 
than last year’s. It expects 1957 
sales of the equipment to double 
1956 volume. 


esti- 


crease to 


sales 


> Sales Plans—General Electric 
has stepped up its sales activities 
in various segments of the mar- 
ket. Sales activity for the _ re- 
mainder of this will be 
concentrated primarily in the manu- 
facturing, transportation and util- 


year 


ity areas and some parts of defense. 

Jerrold Electronics, 
creasing its activities, re- 
cently surveyed industrial use of 
the equipment. This showed that 
although many firms are interested 
in industrial tv, few know how to 
apply it to their operations. As a 


also in- 


sales 


result, the company is putting a 
closed-circuit system on the road 
to demonstrate before professional 
and technical groups how closed- 
circuit tv can be applied to indi- 
vidual business operation. 


> Product—Westinghouse recently 
announced that it is working on a 
new principal in the development 
of a tv pickup tube that may be 
100 times more sensitive. 

RCA has announced 
ment of an improved vidicon tube 
that will go into commercial pro- 
duction early in 1957. The 
has a tipless structure that allows 
longer deflecting yoke. 
The longer yoke needs less deflect- 
ing power and has a 
deflecting angle which reduces 
deflection distortion and improves 
center-to-edge focus of the scan- 
ning beam. 


develop- 


tube 
use of a 


narrower 
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Meetings Ahead 


Oct. 29-30: East Coast Aeronau 
tical & Navigation Confer- 
ence, IRE, Fifth Regiment 
Armory, Baltimore, Md. 


Oct. 29-Nov. 2: International 
Convention On Ferrites, Brit 
ish IEE, London, England. 


Nov. 7-9: Ninth Annual Confer- 
ence On Electrical Techniques 
In Medicine And Biology, IRE, 
AIEEE, ISA, Gov. Clinton 
Hotel, New York, N. Y. 


Nov. 8-9: Kansas City 
Technical Conference, 
House Hotel, Kansas 


IRE 
Town 
City. 


Nov. 14-16: Symposium on Op 
tics and Microwaves, IRE, 
G.W. University, Lisner Au 
ditorium, George Washington 
University, Washington, D. C. 


Nov. 15-16: New England Radio 
Engineering Meeting, IRE, 
Hotel Bradford, Boston, Mass. 


Nov. 26-30: Third International 
Automation Exposition, New 
York Trade Show Bldg., New 
York, N. Y. 


Noy. 29-30: IRE, PGVC Annual 
Meeting, Fort Shelby Hotel, 
Detroit, Mich. 


Novy. 29-30: Operations Research 
Conference, SAM, Hotel Com- 
modore, New York, N. Y. 


Dec. 3-4: Midwest Symposium 
On Cireuit Theory, IRE, 
Michigan State University, 
East Lansing, Mich. 


Dec. 5-7: Second IRE Instrumen- 
tation Conference & Exhibit, 
Biltmore Hotel, Atlanta, Ga. 


Industry Shorts 


> Football helmet 
radio receiver used by the Cleveland 


equipped with 
Browns in a game with the Detroit 
Lions, allowed the coach to instruct 
without rotating 
Set was developed by sales- 


his quarterback 
guards. 
man for Thomas A. Edison Co, Now 
the Lions are wiring for sound, 


P One of three color tubes selected 
from RCA _ production 
lines for life test has been operating 
for more than 10,000 hours. Two 
others have already exceeded 5,000 


at random 


hours. 


> Contracts totaling $1.5 million 


Dec, 10-12: Eastern Joint Com 
puter Conference, IRE, AIEF, 
ACM, Hotel New Yorker, New 
York, N. Y. 


Jan. 14-15: Symposium On Re 
liability & Quality Control In 
Electronics, IRE, NBS, ASQC, 
Statler Hotel, Wash., D. C. 


Jan. 23-25: IRE, Symposium On 
Very Low Frequency Waves, 
NBS, Boulder Labs, Boulder, 
Colo. 


Jan. 28-29: Symposium On Mi- 
crowave Ferrite Devices & 
Applications, IRE, Engineer- 
ee paetetion Bldg., New York, 
N. Y. 


Jan. 30: Electronics In Aviation 

Day, IRE, IAS, RTCA, Shera- 
ton Astor Hotel, New York, 
as -8 


Feb. 7: Annual 
Symposium Aircraft Instru 
mentation, New York ISA, 
Garden City Hotel, New York. 


Mid-Winter 


Feb. 14: Symposium On Record- 
ing Of Heart Sounds, IRE, 
University Of Buffalo Medical 
School, Buffalo, N. Y. 


Feb, 14-15: Conference On Tran- 
sistor Circuits, IRE, AIEE, 
Phildelphia, Pa. 


Feb. 26-28: Western Joint Com- 
puter Conference, IRE, AIEE, 
ACM, Statler Hotel, Los An 
geles, Calif. 


Mar. 18-21: IRE National Con- 


vention, Waldorf-Astoria 
Hotel, New York Coliseum, 
New York, N. Y. 


CAA to 39 
145,994 
Total of 445 differ 

ent types have been ordered ranging 
in price from 22 cents to $1,530, 


have been awarded by 
different 
electron tubes 


contractors fo 


> Television picture tube employing 
110-degree diagonal deflection has 
been developed by RCA. Over-all 
length is 14.5 inches compared to 20 
inches for the same type tube with 
90-degree deflection. 


> Portable battery operated public 
address system priced at $375 has 
been developed by Lustraphone of 
England. It weighs 24.5 pounds 
and has a 10 watt power amplifier 
that uses Clevite transistors. 


1956 — ELECTRONICS 


November, 





Now... 
A 50 Megacycle 


Vacuum Tube Voltmeter 


and Video Amplifier 


with the new 


KGAA 
Maicrolter 


“——~— 
WIDE BAND .. . HIGH FREQUENCY .. . LOW LEVEL 


VACUUM TUBE VOLTMETER PERMITS 250 MICRO- 
SPECIFICATIONS VOLT MEASUREMENTS AT 50 MEGACYCLES! 


Frequency Range: 
100 cycles to 50 megacycles Through the use of a unique new design, the new Kay 


Direct Reading in Voltage Or Decibels Microlter permits measurement of extremely low voltages 


Accuracy at frequencies higher than all existing vacuum tube volt 
10% of full reading. 
Freq. Response 
Idb 


Voltage Range: 
1 millivolt to 1 volt full scale in 7 ranges 


meters yet reduces all steady state changes and line 


voltage variations 


Simple To Operate No Tuning Required 


Sensitivity The Microlter permits complete ease of operation by most 


Will measure down to 250 microvolts personnel. No tuning is required and the meter is direct 


Input Impedance: 

Capacitance 5 micromicrofarads, resistance 
loading dependent upon frequercy (1 megohm at | 
megacycle to 30,000 ohms at 50 megacycles 


reading. A single 7-position switch provides full scale steps 
of 1, .3, .1, .03, .01, .003, and .001 v., with the lowest 


reading at 250 microvolts! 


No Tuning: 
May also be used as a wide band video amplifier 
maximum output approximately .25 volts at 75 ohms 
Gain of up to 44 db The resistive component of the impedance for low fre 


A high impedance probe employing a subminiature tube as 


a cathode follower is used to drive the wide-band amplifier 


Price quencies is approximately 1 megohm, decreasing progres 
Model 50: $495.00 FOB Plant sively with frequency to 30,000 ohms at 50 megacycles 


WRITE ©OR NEW KAY CATALOG Probe may be soldered to unit under test 


KAY ELECTRIC COMPANY 


14 MAPLE AVENUE Dept. E-11 CAldwell 6-4000 PINE BROOK, N. J. 
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The new Marconi Signal Generator type 1066/1 
meets all requirements for the design and 
maintenance of f.m. equipment in the range 
10-470 Mec. Here is a precision Marconi 
instrument for an exacting job. 

Ihe oscillator works on fundamentals through- 
out and there are no spurious sub-multiple 
outputs; its temperature compensation and 
fully-regulated plate and filament supplies give 
excellent frequency stability. A magnetically- 
biased ferrite frequency modulator ensures rock 
steady deviation characteristics. Other major 
features are the Marconi-patented contactless 
range turret and a 50Q piston attenuator which 
is truly resistive. Engineers will appreciate the 
separate incremental frequency controls with 
meter calibration; these enable precise f.m. 
carrier shifts of as littlke as | ke in 450 Me 


without readjustment of main frequency control. 


MARCONI 


INSTRUMENTS 








MARCONI F.M./A.M. SIGNAL GENERATOR TYPE 1066/1 
ABRIDGED SPECIFICATION 


Frequency Range: /0 to 470 Mc in five bands—all on fundamentals © Frequency 
Stability: Better than 0.0025°,, per 10 minute period after warm-up ® Modulation 
F.M.: 0 to 20 and 0 to 100 ke deviation, monitored and continuously variable 
Modulation, A.M.: 0 to 20 and 0 to 40°,, depth, monitored and continuously 
variable ® Modulation Frequencies: / and 5 ke ®@ Distortion Due to 
Modulator: Less than 1%, © Output: 0./ uVto 100 mV across a S502 
termination © Qutput Accuracy: Incremental, 0.2 dB; within 2 dB overall 
Leakage : Negligible ; allows full use of 0.1 uV output © Incremental Frequency 
Controls: Variable,0 to — 100 ke Stepped 5, lOandI5Skc @ Tubes: 
§5Z4G, 6AK6, 6CD6G, 6AKS, 5861, 6C4, 6L6G, 12AX7, OB2, 85A2. 


MARCONI! F.M. DEVIATION METERS 791C AND 934 ARE COMPANION INSTRUMENTS 


Muadon-amee (87/ 


44 NEW STREET ~*~ NEW YORK 4 


CANADIAN MARCONI! COMPANY, 
6035, COTE DE LIESSE, 
MONTREAL 9, CANADA, 


HEAD OFFICE: MARCONI INSTRUMENTS LTD * ST. ALBANS * HERTS * ENGLAND 
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TV RELAY 
-SUITCASE SIZE 


“As revolutionary as gun powder...” says a 
military authority of tactical television, latest 
communications device of the armed services, 


Pictures of amphibious landings, battlefield 
surveillance and relayed aerial reconnaissance are 
transmitted instantly to the point of tactical command 
by Raytheon’s KTR microwave relay. Lightweight, 
compact, rugged and powerful, this unit gets 

the picture through under toughest conditions. 


In civilian life, the KTR relay serves television 
broadcasters, utilities and common carriers, helps 
control traffic and keeps an eye on 
industrial processes. This versatile unit 
is further evidence of Raytheon’s 
“Excellence in Electronics”. 


Excellenc in Electronics 















RAYTHEON MANUFACTURING COMPANY 
WALTHAM 54, MASSACHUSETTS 
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Direct Reading 
Spectrum Analyzer 


FOF « Visual frequency calibration — high resolution 
@ Leakage and interference measurements 

© Standing wave measurements 

© Pulse modulation analysis 

© Sensitive receiver 








The BASIC SCOPE 


for VISUAL 
MICROWAVE 






- Input Impedance: 50 ohms—nominal 
SPECIFICATIONS Overall Gain: 120 db 


input Power: 400 Watts 
Sensitivity: (minimum discernible signal) 
STU-1: 10-400 mcs—89 dhm 

400-1,000 mcs—84 dbm 


Model No. Equipment 
Model Du Spectrum Display and Power Unit 
Model STU-1... RF Tuning Unit 10-1,000 mc. 
Model STU-2A. RF Tuning Unit 910-4, 560 mc. 





Model STU-3A, RF Tuning Unit 4,370-22,000 mc. STU-2A: 910-2,200 mcs—87 dbm 
Model STU-4... RF Tuning Unit 21,000-33,000 mc. 1,980-4,560 mcs—77 dbm 
Model STU-5... RF Tuning Unit 33,000-44,000 mc STU-3A: 4,370-10,920 mcs—75 dbm . 
Frequency Range: 10 mc to 44,000 mc 8,900-22,000 mcs--60 dbm 
Frequency Accuracy: +1% STU-4: 21,000-33,000 mcs—55 dbm 
Resolution: 25 kc. STU-5: 33,000-44.000 mcs—45 dbm 
Frequency Dispersion: Electronically controlled, Attenuation: 
continually adjustable from 400 kc to 25 mc RF internal 100 db continuously variabie 
per one screen diameter (horizontal expansion (STU-1, STU-2A, STU-3A) 
to 20 ke per inch) IF 60 db continuously variable 


Frequency differences as small as 40 kc measurable by means of variable frequency marker with adjustable amplitude, 
Portable and completely self-contained. 
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Broadband 10-44,000 mc 


Now, the Polarad Model TSA Spectrum Analyzer provides the same visual advantages for 
microwave testing as the standard oscilloscope accomplishes for low frequency signals. This is 
a “must” instrument for microwave work! It displays with high sensitivity on a bright easily 
defined CRT, pulse modulation components, frequency differences, attenuation and band width 
characteristics, leakage detection, radiation and interference signals, and VSWR information. 


This is visual instrumentation—it provides immediate and complete 
information because of the high resolution obtainable. 


Frequencies are read directly on the linear dial with 1% accuracy as the set is tuned 
Maximum reliability and long life are assured through use of non-contacting oscillator plungers. 
A variable frequency marker with both frequency and amplitude adjustable is provided 


Write today—directly to Polarad, or your nearest Polarad representative—to find out how the 
Model TSA Spectrum Analyzer can speed your research and solve your microwave measurement 
and testing problems. 


Write for your copy of the Polarad ‘Handbook of Spectrum Analyzer Techniques” 
50c per copy. Includes discussion of Spectrum Analyzer operation, 
applications and formulae for-analysis techniques. 


AVAILABLE ON EQUIPMENT LEASE PLAN Phone Polarad Collect for is 3 

eee TamOUGHOUT THE COUNTRY information regarding the | # 

me =. Spectrum Analyzer, Model TSA. 
EXeter 2-4500 


43-20 34th Street, Long Island City 1, N. Y. 


REPRESENTATIVE Albuquerque, Atlanta, Baltimore, Boston, Buffalo, Chicago, Cleveland, Dayton, Denver, Fort Worth, Kansas City, Los Angeles, New York, Philadeiphia, Portiand, 
St. Louis, San Francisco, Schenectady, Syracuse, Washington, 0. C., Winston-Salem, Canada; Arnprior, Ontario. Resident Representatives in Principal Foreign Cities 
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TEFLON 
GLASS FIBER 
LACING 


Ben-Har Braided TAPES 


New Ben-Har Braided lacing and winding tapes wax-free fungus proof 

combine two superior insulation materials . . . duPont inert to most known chemicals and oils 
Teflon and glass fibers. Teflon, with its high heat non-absorbent 

resistance of 500°F, has been coated directly on the 
glass fibers before braiding so as to preserve a rough 
texture for knottability while eliminating the abrasive 
action of the glass 


knots hold tight, won t slip 


Ben-Har Braided Tapes are available in .048, .062 
090 and .22 inch widths; in natural color (offwhite) ; 
in 250 and 500 yard spools and a Universal wound 4 
Developed particularly for harnessing, lacing and sound tube. Brown, white, yellow, orange, red, green, 
winding applications where heat is a determining lue, violet and black can be had on special order, 
factor, Ben-Har offers these additional features Write for prices and samples 


e non-shrinking will not cut through insulated 
wires 


BENTLEY, HARRIS MANUFACTURING COMPANY 
1411 Barclay ot 
e pliable through —100°F, to 500°F CONSHOHOCKEN, PA, * TELEPHONE: TAYLOR 8-0634 


BENTLEY, HARRIS olin i* INSULATIONS 


*' Piberglas”’ is Reg. TM of Owens-Corning Fiberglas Corp 
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another basic reason 


why industry prefers 


OH MITE 


COMPONENTS 


better quality 
through more advanced 
research and testing! 


Behind every Ohmite component is a 
bulwark of advanced research and 
testing laboratories. These laboratories 
use the finest scientific instruments and 
equipment. Here Ohmite products 

are tested and retested under the 

most grueling conditions to detect possi- 
ble sources of trouble. And these same 
laboratories are used for the develop- 
ment of new materials, new processes, 
and new designs . . . to build reliability 
into Ohmite products that set new 
standards for long life and 


trouble-free performance. 


SSN: 


RHEOSTATS © RESISTORS » RELAYS 
TROL Te let 





High temperature globar fur- 
nace; muffle furnace for enamel 
testing; hydrogen atmosphere 
sintering furnace. 





Microscopie and _ petrographic 
equipment used in Ohmite lab- 
oratories for optical examina- 
tion of materials and products. 





, Xs 
Instruments shown above are 
used to check and standardize 
the many pieces of Ohmite elee- 
trical test equipment. 





Humidity chambers using pro- 
gram -controlled cycles; here 
Ohmite products are tested un- 
der a wide range of temperature 
and humidity conditions. 


ROLES i OEE ie 





Microscopie analysis of strue- 
ture using metallograph. Ther- 
mal expansion of ceramics and 
vitreous enamels can be deter- 
mined with interferometer 
equipment, 


SEEN ECOG Sie 8 LETS REE 





This power panel provides AC 
or DC in a wide range of cur- 
rents, voltages, and frequencies 
-»- permits testing Ohmite prod. 
ucts under operating conditions. 


X-ray Diffractometer and X-ray Fluorescence Spectrometer make possible 
the determination of crystal structure, as well as elemental composition of 
materials and products by means of X rays. 


« 





close-control RHEOSTATS 


+ 2 ege All-ceramic and metal, close-control rheostats for 
unsurpassed dependability and smoothness of operation. 

UI re ld | y Ten stock sizes, 25 to 1,000 watts. 
wire-wound RESISTORS 

: A wide range of dependable, fixed, adjustable, tapped, 
and noninductive power wire-wound resistors. Also 

a wide range of precision resistors. 

general-purpose RELAYS 


& 
65 Types in four stock models. Good delivery on made-to-order 
WI relays. Contact current ratings up to 25 amps, AC or DC. 


Wide variety of contact arrangements. Hermetically sealed 
or dust-protective enclosures available. 


al high-current TAP SWITCHES 
Five compact models, up to 100 amperes, AC, up to 12 

taps. All-ceramic and metal construction. Silver-to- 

silver contacts, with self-cleaning rotor contact. 


COMPONENTS radio-frequency CHOKES 


Single layer R.F. plate chokes and power line chokes 
on steatite or plastic cores. Protected by a special 
moisture-resistant coating. 





SP a 
es Pro 
7" , cw 
; crv) i) it 





Bl * , tt 
Et tie | ag 7 


at 
a~ 
| 
~' 
N 
ia 
5 ae 
< 


r 7) . tt) 
?- (a se 
4 YN j 


a S ‘ Sh Se a 
— ~~ Ee 
oa oe Tame 4 e an — J re s 


os We eKphewith OH MITES 


for Catalog and 
Engineering Manwal. 


RHEOSTATS + RESISTORS * RELAYS « TAP SWITCHES » TANTALUM CAPACITORS 


OHMITE MANUFACTURING COMPANY «+ 3610 Howard Street, Skokie, Illinois 





RELIABILITY ACCURACY ALL DESIGN FEATURES of higher priced NLS 
Rig ar instruments now are available in the low cost 

Model 351 Digital Voltmeter for applications 

AUTOMATIC MEASUREMENT requiring 3-digit measurement. This economical 
model offers the same range as the widely-used 

AT NEW LOW COST NLS Model 451 (4-digit), recognized standard of 

the industry. It has the same exclusive NLS oil- 

sealed stepping switch system that guarantees 

maximum trouble-free life. Its performance offers 

automatic measurement from zero to +999 volts 

d-c with high accuracy and resolution. And it has 

automatic polarity indication, automatic range 

selection, automatic readout decimal point loca- 

tion. Fast readings are flashed in brilliant in-line 


luminous numerical display. NLS Model 351 Dig- 
ital Voltmeters cost only $985, Investigate today. 


CHARACTERISTICS 
RANGE RESOLUTION 
Zero to + .999 volts d-c + 1 millivolt d-c 
+ 1.00 to + 9.99 volts d-c t 10 millivolts d-c 
+ 10.0to + 99.9 volts d-c t 100 millivolts d-c 
+ 100 to +999 volts d-c +1 volt d-c 


ACCURACY: Equal to resolution 

READING TIME: 0.80 seconds average. 

CHOPPER SAMPLING RATE: 60 cycles per second. 

INPUT IMPEDANCE: 1000 megohms on zero to .999 
volt scale; 10 megohms on all other ranges. 

CALIBRATION VOLTAGE: Standard cell provides EMF 

| constant within +0.01% from 4°C to 50°C, 
and usable from —16°C to 460°C, with accu- 

racy of + .02%. 

REFERENCE VOLTAGE SOURCE: Internally-mounted 
mercury cell 

POLARITY INDICATION: “+” or “—" automatically pre- 
fixes the numerical display. 

READOUT DECIMAL POINT: Positioned automatically 
depending on range 

STYLES: Rack mount—5%" high; 19” wide; 154%" 
deep. Portable—11" high; 8%" wide; 15 Va" deep. 

WEIGHT: Only 29 pounds (new, lightweight aluminum 
construction } 

POWER: 115 + 10 volts, 60 cycles, 75 watts. 

OPTIONAL ACCESSORIES 
Remote readouts with cables 
Manual-command recording controls 
Automatic recording controls to record each 

reading at completion of balance. 





Available in either portable 
(shown) or rack mount models 
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...it’s worth 
engineered 


electronic wire 


WIREMAKER FOR INDUSTRY 
SINCE 1902 
CHICAGO 


Magnet Wire * Lead and Fixture Wire * Power Supply Cords, Cord Sets and Portable Cord * Aircraft Wires 
Welding Cable * Electrical Household Cords © Electronic Wires * Automotive Wire and Cable 
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Raytheon — World’s Largest Manufacturer of Magnetrons and Klystrons 


VOLTAGE TUNABLE 


QK546 
1,000 -2,000 Me. QK535 7,500-15,000 Me. 


ee 
rere 
ee 


3,000 4,000 


QK518 
specifications 


Frequency: 2,000-4,000 Mc 
Rapid electronic tuning by vary 


ing delay line voltage from 150 
1,500 Volts 


Power output: 0.1 to 1 watt 


Complete with compact perma 
nent magnet 


Approximate maximum dimen 
IN} EW) sions: 10” long, 4%” high, 47%’ 
wide 
Raytheon Backward Wave Oscillator Series 


for wide, rapid electronic tuning —1,000 Mc. to 15,000 Mc. 


The tubes in this revolutionary new line of Raytheon Backward Wave Oscillators give you 
four outstanding performance advantages: 
1. Electronically tunable over an extremely wide range of frequencies 
2. Frequency insensitive to load variations 
3. High signal-to-noise ratio 
4. Can be operated under conditions of amplitude or pulse modulation 
These new tubes are finding fast-growing applications in microwave 
equipment, including radar and signal generators. Excellence in Electronics 
Write today for free Data Sheets on this series of Backward Wave 


Oscillators. We'll also be happy to answer any questions you may have 
on this new line. 


RAYTHEON MANUFACTURING COMPANY 


Microwave and Power Tube Operations, Section /PT-53, Waitham 64, Mass. 
Regional Sales Offices: 9501 W. Grand Avenue, Franklin Park, Illinois; 622 S. LaBrea Avenue, Los Angeles 36, California 


Raytheon makes: Magnetrons and Klystrons, Backward Wave Oscillators, Traveling Wave Tubes, Storage Tubes, Power Tubes, Receiving Tubes, Picture Tubes, Transistors 
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At Minneapolis Honeywell, ReaPak Pails 
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ReaPak is fully adaptable to multiple 
winding in your plant 


Another 
storage 


ReaPak can be palatized 
way ReaPak can save you 
space, handling time and cost 


j ; 
ee 
. 


holding 100 pounds of continuous length wire — 


ReaPak is adaptable to single 
head winding. 


ReaPak can replace 8 to 50 reels or 
spools. This means foster reloading, 
less down time. 


Want more information? Use post cord on last page. 


inds..... 


replace the conventional spools holding only ten to fifteen pounds. 


HERE’S HOW REAPAK COULD 
FIT YOUR OPERATION 


If you wind coils of any type, or are a user of 
magnet wire of any size from AWG 10 to 30, 
you will find that ReaPak can help you reduce 
your costs of production in many ways 


ReaPak gives you up to 500 pounds of con- 
tinuous length wire. That means you will have 
less down time for reloading. What's more, be- 
cause ReaPak gives you 


lengths of usable wire, you'll have fewer “un- 


longer continuous 
used ends!” 

You can order ReaPak in your choice of insu- 
Wire sizes: AWG 10 to 30 

ReaPak containers also give excellent protec- 
tion during storage, shipping and handling. No 
small spools for operators to drop and damage. 


lations. 


If you use magnet wire, ReaPak can fit your 
operation! 
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... REAPAK, cuts reloading time by 90% 


Using REAPAK.... the magnet wire that comes in pails... 


the world’s largest Automatic Control Manufacturer: 


@ INCREASED COIL PRODUCTION 18% 


SAVED $19,000 PER YEAR ON WIRE COSTS 


* 
@ VIRTUALLY ELIMINATED END-OF-SPOOL WIRE WASTE 
@ CUT RELOADING TIME PER DAY FROM 112 HOURS TO LESS THAN 


10 MINUTES 


Minneapolis-Honeywell uses two and one-half tons of wire 
daily in winding its precision electrical coils for relays, transformers, 
motors, thermostats and other electrical devices. Before ReaPak, 
operators handled sixty to seventy spools of wire (each weighing 
from five to fifteen pounds) every day. Time lost in reloading: 1% 
hours daily per operator. 


By switching to ReaPak (a continuous length of magnet wire, 
packaged in pails for high speed dereeling) Minneapolis-Honeywell 
cut the daily down time needed for reloading and adjustment of 
wire tension to less than ten minutes. 


Wire waste was cut, too. Operators using ReaPak waste less 
than five feet of wire per pail. This, and other savings made pos- 
sible by the ReaPak method, enable Minneapolis-Honeywell to 
save $19,000 per year. No wonder they have adopted wire in steel 
pails for all of their coil-winding operations! 


Because operators spent less time changing spools and adjusting 
wire tension, production per machine has increased from 270 to 
320 coils per hour. 


Company officials say the switch to ReaPak has meant an addi- 
tional saving of $2,500 annually in handling and shipping. Empty 
spools and reels no longer must be returned because ReaPak 
Magnet Wire comes in disposable metal pails. 

One of the first major users of magnet wire to see the advan- 
tages of ReaPak, Minneapolis-Honeywell officials are convinced 
ReaPak will be of even greater value in the near future. 

If you are interested in saving time, wire cost, and down time 
for your company, investigate what ReaPak can do for you 





TRADEMARK (jt) 


REAPAK 100 


Pail size diameter 
12 inches, height 
12% inches. (With 
dereeling head, 28 
inches.) 


This is 


REAPAK 


Three Sizes 
to fit your needs 


REAPAK 500 


Drum size diometer 
20 inches, height 30 
inches. (With de 
reeling head, 50 
inches.) 


REAPAK 250 


Drum size diameter 
20 inches, height 15 
inches. (With de- 
reeling heed, 35 
inches.) 


This is ReaPak—the magnet wire that 
comes in pails. Now a standard package 
of the magnet wire industry, it was de- 
veloped by the Rea Magnet Wire Com- 
pany, Inc. ReaPak gives you up to 500 
pounds of continuous length wire. Cuts 


reloading time 


increases production 


Adaptable to single head or multiple 


winding. No reels 
deposits required 


to be returned no 
All wire sizes avail- 


able from AWG 10 to W. For full infor- 
mation and how if can fit your operation, 
write, phone or wire: Rea Magnet Wire 


Company, Inc. 





REA MAGNET WIRE COMPANY, INC. 


FORT WAYNE, INDIANA ¢ 


Want more information? Use post card on last page. 


TELEPHONE: ANTHONY 5201 
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a a OR Re a ae 


in radar load 18074 


CRUCIBLE PE 


give maximum energy... minimum size 


Special applications, such as radar load isolators, demand compact but powerful 
magnet assemblies. And this is but one of the many places where the consistently higher 
energy product provided in Crucible Alnico magnets pays off. 

These Crucible Alnico permanent magnets can be sand cast, shell molded, or 
investment cast to exact size, shape or tolerance requirements 
from a mere fraction of an ounce to hundreds of pounds 


o 


owe 
Coax DS ee ioe 


.and in any size 


The design and production of permanent magnets has been a Crucible specialty ever 
since Alnico alloys were discovered. It’s one of the good reasons why so many 
people bring their magnet applications to Crucible. Why don’t you? Crucible Sieel 


Company of America, The Oliver Building, Mellon Square, Pittsburgh 22, Pa. 


first name in special purpose steels 


Crucible Steel 
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SIMPLIFIES 
NOISE 
REDUCTION! 


Brush—B & K Spectrum Recorder is 
an integrated system for sound, noise 
and vibration measurement 


Now you can obtain complete frequency-amplitude noise records in 21 seconds 


More and more, product quality is being judged by quietness of 


‘3 | kK. “ i operation. The first step in noise reduction is to get the facts. Here, 
(a WV a an) instrumentation offered by Brush can simplify and speed your solu- 
e - tion of design problems 
Sere APPLIANCES sere The Brush-—B & K Spectrum Recorder is a complete system which 
a j 1 automatically scans and records all sounds from 14 cycles to 36,000 
- Kv le . \ LA : cycles per second. Measurements are made in one-third octave steps, 
FaIA eh I haa, with both frequency and amplitude in each step recorded. A complete 
<<! — a, _ test takes only seconds —thus the equipment can serve not only in 
TRANSPORTATION SQUIPMEINE development studies but in production-line tests. 
F Ay Pe Brush offers a complete line of instrumentation to simplify your 
Uy Ga 1p noise, vibration and strain measurements. Call your Brush Repre+ 
Gy a74 | uw ~Y sentative now for application assistance or write for a brochure, 
HA i] Z 
eens pnaoucnen macunane For complete information write Dept. K.]]. 


OrviGion oF 


CLEVITE 


CORPORATION 
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ONLY AMERICAN AIRFREIGHT OFFERS 


Electronic manutfac- 
turers who use air- 
freight for fast relia- 
ble deliveries specify 
American Airfreight 
for these reasons: 


40 


' more wv 


COVERAGE 


Only American offers you the 


extra speea of direct one- 


carrier service to all ten lead- 


ing retail markets...more than 


two-thirds of the top thirty... 
all twenty-three leading indus- 


trial areas inthel nited States, 


formation? Use post card on last page 


CAPACITY 


American has space for your 
shipment where and when it’s 
needed most. A combined 
daily lift potential of over a 
half million pounds gives 
American the greatest cargo 


capacity of any airline. 
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FREQUENCY 


Shipments get faster forward 
ing...spend less time in termi- 
nals with American's greater 
frequency of schedules. Over 
1000 departures daily offer 
more service to more cites 


than any other air carrier. 
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EXECUTIVES ALL THESE BENEFITS 


V7) 
5 


DEPENDABILITY 


First with scheduled airfreight, 


AMERICAN 
AIRLINES 
AIRFREIGHT 


—<arries more cargo then any other airline in the world 


American today has the largest. 
most experienced personnel 
force... most modern handling 
facilities. Is hetter able to solve 
shipping problems . provide 


dependable on-time delive: és. 


Want more information? Use post card on last page 4) 





You get only the best 


when you specify Westinghouse selenium stacks 


Typical of the precision controls employed in the 
manufacture of Westinghouse selenium cells is the 
automatic cell tester shown above. This ingenious 
machine tests electrical characteristics of every cell, 
eliminating all human errors and assuring uniformity 
of the finished product. 

Automatic controls are also employed at all other 
possible points in the process, reducing variability 


to a minimum. Contamination of the process is elimi- 
nated by air conditioning and precipitron cleaning. 

These are reasons why Westinghouse selenium 
stacks are the highest quality rectifiers available today. 

For all the facts, call your Westinghouse sales 
engineer. He'll show you why Westinghouse selenium 
stacks have the lowest forward aging rate in 


the industry. J-21948 


WATCH WESTINGHOUSE ! 


WHERE BIG THINGS ARE HAPPENING TODAY! 


Want more information? Use post card on last page. 
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@ After years of extensive 
research into hermetic seal 
problems in the electronics 
and electrical fields, French- 
town proudly presents this 
improved line of Annuluted 
Type NICOTE Metallized 
Hermetic Terminals for use 
in controls, relays, trans- 
formers, capacitors, motors 
and heater units. 


Custom-engineered of HIGH 
ALUMINA CERAMICS and 
metallized with French- 
town’s exclusive NICOTE. 
These terminals are avail- 
able in six varying sizes with 
a choice of terminal hard- 
ware to fit any exacting ap- 
plication. @ Will withstand continuous immersion in lead-tin solder at 260°C. (500°F.). 





@ Reduce tracking through superior external shape, so important in smaller 
size terminals. 


@ Provide easier threading of wire through terminal because of improved 
tapered bore design. 


@ Effect a permanent, positive seal that is resistant to high thermal and me- 





NATIONAL REPRESENTATIVES cannes chee. 
Lundey Associates FOR COMPLETE INFORMATION... 
694 Main Street, ... send for Engineering Data Sheet 1055 
which provides specifications for the 
Waltham 54, Mass. complete line of Frenchtown NICOTE 
s Metallized Hermetic Terminals .. . 
Phone: Twinbrook 3-6064 plus engineering details on a wide 


selection of terminal] hardware. 


~— trenchtown zesxz 


86 MUIRHEAD AVENUE § TRENTON 9, NEW JERSEY 
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another example of exciting work at los alamos... 


DETECTION OF THE FREE NEUTRINO 





Working with the most modern technical equipment, a team of scientists 
of the Los Alamos Scientific Laboratory has recently demonstrated the 
existence of the free neutrino*. Such an experiment is the culmina- 
tion of work on the frontiers of physics, chemistry and electronics, in 
which the very latest advances in nuclear theory, scintillator 
development, and electronics are combined to achieve an important 
milestone in scientific progress. Teamwork of this kind is typical 
at the Los Alamos Scientific Laboratory, which welcomes applications 
for employment from qualified scientists and engineers. For more informa- 
tion, write: 
*C. L, Cowan, Jr., PF. Reines, 
FP. B. Harrison, H. W. Kruse, 


A. D. McGuire, Division 1403 
Science 124, 103 (1956) 


Director of Scientific Personnel 


os‘: jalamos 
scientific laboratory 


Los Alamos Scientific Laboratory is operated by 
the University of California for the U. S. 
Atomic Energy Commission, 
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LIQuID 
SCINTILLATION 
DETECTOR 


cd 


Bank of photomultiplier tubes used in the neutrino experiment. 
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ENGINEERING BULLETIN 


ON MICRO-BEARINGS 


Subject: RADIAL AND AXIAL PLAY 


This bulletin explains the interrelation 
between radial play, axial play and 
contact angle in small instrument type 
ball bearings, and assists in specifying 
these characteristics correctly for typ- 
ical applications. 


DEFINITIONS 


Radial play is the maximum possible 
radial Keslecmment of the inner ring 
with respect to the outer ring when the 
bearing is unmounted. Avial play is 
the maximum possible axial displace- 
ment of the inner ring with respect to 
the outer ring when the bearing is un 
mounted. Contact angle is defined as 
the angle between a plane perpendicu 
lar to the bearing axis and a line con 
necting the two points on a given ball 
where it makes contact with the race 
ways under a condition of pure thrust 
load. 

tadial play, axial play and contact 
angle are geometrically interrelated, 
but since radial play is the most read- 
ily measurable, it is the characteristic 
usually specified. 

In Fig. 1, values of axial play re- 
sulting from a given radial play and 
ball size, are given for reference 
purposes. 


SPECIFYING RADIAL PLAY 


Two fundamental considerations must 
be established before arriving at a cor- 
rect radial play specification: (1) the 
direction of the load imposed on the 
bearing, and (2) the axial play control, 
if necessary for the proper functioning 
of the unit. This is ultimately a prob- 
lem of considering the contact angle 
resulting from a given radial play. 
High radial play is associated with 
high contact angle. This relationship is 
illustrated on F'ig. 2. 


TYPE OF LOAD 


If there is a measurable avial load, 
such as is encountered with bevel gear- 
ing, or in an application such as illus- 
trated in Fig. 3, the bearings should 
operate at a high contact angle. Under 
such circumstances, a radial play of 
.0005 to 0008 is recommended, 

If the application involves a pure 
radial load, such as in the case of spur 
gears (Fig. 4), there is no concern 
with contact angle, since it will be zero. 


LOW RADIAL PLAY 
Functional requirements of the appli- 
cation will dictate whether the radial 
play is low or standard. However, be- 
fore low radial play is specified, the 
following factors must be considered: 


te 

r( YI] te Radial Play — Maximum distance one 
race may move diametrically with 
respect to the other without the appli-« 
cation of measurable force when both 
races lie in the same plane, 


Axial Play F(neg) 
2 


oO 


Axial Play — The maximum 
relative axial movement of 


cae 
inner race with respect to the 
outer, when both races are 


( / coaxially centered, witheut 


LA the application of measur- 
F(neg)-o{ -—"_ J able force. 
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mG. 1 BALL SIZE 


MEAN CALCULATED 
RP ANDO AP VALUES FOR 
VARIOUS BALL SIZES 


RADIAL PLAY (INCHES) 
; 


FIG. 5. 


NEW HAMPSHIRE BALL BEARINGS, INC. 


PETERBOROUGH 


1, NEW HAMPSHIRE 


MEAN CALCULATED CONTACT ANGLE oSMY 


AND RADIAL PLAY VALUES FOR 


24 VARIOUS BALL SIZES A 


T 
CONTACT ANGLE (DEGREES) 


° 
t 


RADIAL PLAY (INCHES) 
' ! 


0006 0008 0010 


Typical Micro-Bearing of the shielded type shown in exploded, cut-away and fully 


assembled views. 


A hearing with low radial play 
should not be subjected to inter- 
ference fitting. This causes reduc- 
in radial play which may 
create excessive preload resulting 
in early bearing failure. 
Low radial play results in a low 
allowable angle of misalignment. 
An important feature of a ball 
hearing is its ability to adjust it- 
self internally to possible housing 
misalignment, particularly when 
through-boring is not possible. 
There is one situation, however, where 
low radial play is recommended. If the 
bearing is to be subjected to very high 
repetitious radial shock loads, low 
radial play minimizes the possibility of 
bearing demnans by distributing the 
load over a greater number of balls. 


AXIAL PLAY CONTROL 


If a design calls for axial play values 
of .002 or less and the bearings are to 
be used to limit axial travel, it is not 
good practice to achieve this by speci- 
fying low radial play. The design 
should provide for external means of 
adjustment such as shims. For such 
cases, the recommended radial play is 
from .0005 to .0008. 

Great care should be exercised if any 
means other than a calibrated spring 
is employed to take out all axial play. 
Preloading, with its many complica- 
tions, may result. Zero axial play auto- 


tion 


Weather vane bear- 
ing carries purely 
thrust load and nor- 
mally involves high 
contact angle and 
high radial play 


Spur gear bearings carry 
4 purely radial load where 
contact angle is zero 


Want more information? Use post cord on last page 


matically yields zero radial play. A 
high radial play, such as .0005 to .0008, 
is recommended in cases where axial 
play is to be reduced to zero by exter- 
nal means. 


RADIAL PLAY SPECIFICATION 
There is a misconception among many 
bearing users that radial play is auto- 
matically considered under the ABEC 
classification. Such is not the case, 

However, standard “MICRO” bear- 
ings are assembled with a radial play 
of not less than .0002 nor greater than 
.0008, unless so ordered. If this range 
of .0002 to .0008 is acceptable in the 
application, it is recommended that 
No Radial Play Specification be placed 
on the bearing. 

Radial play is specified most con- 
veniently by a tolerance range. Thus, 
while the radial play of a given bear- 
ing might be .00036, it is more con- 
venient to represent this value as 
.0002 to .0005. Detailed instructions 
for specifying other than standard 
radial play values are incorporated in 
our catalog. 

Since radial play is determined dur- 
ing the bearing manufacturing, speci- 
fications of other than standard values 
should be considered carefully at the 
design stage, as it may result in de- 
lay in assembly and delivery. 


DESIGNERS HANDBOOK OFFERED FREE 
TO ENGINEERS 

If you work with miniature bearings, 
you'll find this new, 70 page author- 
itative publication a great help in 
designing instruments 
or small _ electro-me- 
chanical assemblies. 

It will be sent free 
to engineers, draftsmen 
and purchasing agents. 
Write: New Hampshire 
Ball Bearings Inc., 
Peterborough 1, N. H. 
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Standar 


3... ML ay 


PLANTS 


Offering Precision 
Fabrication of: bd UU DSO Rs 
STEEL 
BRASS : 
ALUMINUM -COVERS 
COPPER ere 
MU METAL 


Including: 
CERTIFIED 
ALLOY WELDING 


CERTIFIED 
SPOT WELDING 


SILVER SOLDERING 
BRAZING 


2 PRECISION DRAWN CLOSURES 


Call or write for prices QUALITY METAL STAMPINGS 


on standard closures or 


send drawings for quo- 


tations on special parts SHEET METAL WORK 


or sub-assemblies. 


Ask for your copy 
of the new Hudson Catalog 
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dor AM FOIL wounn COILS 


a 


Protective over-all coating. 


Inter-Turn insulation 
(Material & Thickness 
varied as required) 





Poll, — 


after winding 


Good-All’s new method of coil winding, using Aluminum or 
Copper Foil and MYLAR* Film instead of insulated copper 
wire, offers important advantages in many coil applications, 
especially where reduction of coil weight and size is desirable. 


Ve to Ys LESS WEIGHT 


Due to rapid heat transfer, foil-wound coils can be operated 
at very high current densities. This maximum use of the 
coil’s capacity permits fewer turns to be used, with better 
space factor, and results in weight savings of 1/3 to 1/2 
over wire-wound construction 


NO “HOT SPOTS” 


These foil-wound coils have an extremely low temperature 
gradient, A continuous metallic path quickly transfers heat 


from the center of the winding to the outer edges. ‘Hot z 
Spots” cannot develop. COPPER FOIL a) 


DESIGN FLEXIBILITY 


Good-All foil-wound coils can be wound, formed and ma- 


ee) | ee 


chined to any desired shape. Holes can be drilled into 
them. They can be air or liquid cooled. These coils offer 
a large range of electrical characteristics and an extremely 
wide temperature operating range. 


Our engineers are ready 
to work with you on 
any coil problem or 
application. Write, wire or 
phone today for more 
information. 


DuPont Trade Mark jor Polyester film 






GOOD-ALL ELECTRIC MFG.C 
Electrical -Wechanical Diuision, OGALL 
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ROW PIN TYPE Ca 


o}e 







Designed for 
upright mounting in < 


PRINTED CIRCUITS 


Rely on the experience of Good-All in supplying millions of capacitor 


for printed circuit use to the nation’s leading manufacturers of 


TELEVISION #« HOME RADIOS e¢ BUSINESS MACHINES 
AUTO RADIOS e TEST EQUIPMENT « MILITARY COMPUTERS 





D 
TYPE DESIGNATIONS 
Sty! 
palin ba Paper Dielectric Mylar Dielectric 
at Right) 
Type No Application Notes Type No Application Notes 
5O3PM roper detect 620PM 
522PM ee 
oa8 for general p 620PS 
pose applications 
522PS Types in the 
Ma 
O3E we impr 600UPE 
503PB pes in the $22 620PB , 
522PB ; tability wit E 
503PBK hen 
620PBK 
522PBK " 
All ceramic disc types are available wit 
Good-All epoxy coated discs are idea 
and electrical ruggedness of the coatir 
Take advantage of these quality features of Good-All Pin Types 
Accurately spaced leads . Lead treatment to make soldering easy 
Rugged, moisture-resisting case construction . Secure bonding to 
the leads and case . Conservatively designed capacitor elements 
F 


Write or phone for consultation on specific design problems or to secure 
detailed specifications on the various capacitor types shown. 


GOOD-ALL ELECTRIC MFG. CO. ocatrata. 


A LEADER IN THE FIELD OF TUBULAR CAPACITORS 
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Amperex 
bananas 


...the OUWLIY 
4X150A 


The reason why so many engineers are specifying 
AMPEREX 4X150A’s for military equipment is 
not merely AMPEREX’s reputation for extra- 
generous design and quality control. The 
AMPEREX 4X150A is outstanding in a number of 
specific qualitative details. 


Most important of these is the use of exclusive 
metallurgical techniques and specially developed 
metal alloys in the construction of the tube ele- 
ments. This insures freedom from deposits on 
the insulating materials, thereby eliminating 
electrical interelectrode leakage. Thus the 
AMPEREX 4X150A can be expected to retain its 
initial characteristics throughout its extended 


life, 


The use of AMPEREX-developed automatic ex- 
haust machine and other exclusive automation 
techniques area further insurance of exceptionally 
uniform and stable 4X150A’s...each, individually 
tested beyond JAN specifications. 


Lc 


Want more information? Use post card on last page 


OTHER OUTSTANDING FEATURES 


@ Exclusive all-molybdenum grid structure 
for exceptional rigidity and mechanical 

strength. 

e AMPEREX-pioneered powdered-glass 

stem —for high resistance to thermal and 

mechanical shock. 

@ Special-process corrosion resistant silver 

plating on all external metal surfaces. 


Write for detailed data and/or applications- 
engineering information... convince yourself 
that the AMPEREX 4X150A is in a quality 


class by itself. 


Amperex ELECTRONIC CORP. 


230 Duffy Ave., Hicksville, Long Island, N. Y. 
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SPECIFICATION DATA 
Model KMB-30 
Two Stage Mechanical Booster Vacuum Pump 


Ultimate Pressure (Mcleod Gauge 0.01 Micron 

30 CFM 
Free Air Displacement 14.2 liters/sec 
Motor H.P 1 
RPM 1800 
Shaft Seal Mechanical 


Shoft Diameter a) 


Free Air Displacement 


Inlet Connection flanged 
flanged 


215 ibs 


Outlet Connection 
Weight (Pump only 


Contact one of our competently staffed district offices 

in Baltimore, Charleston, W. Va., Charlotte, N. C., Chi 
cago (La Grange), Cleveland, Detroit, Houston, Los 
Angeles, New Orleans, New York, Philadelphia, Picts 
burgh, San Francisco or The International Sales 
Office, 90 West St.,. New York 6, N. Y 


Vacuum 
York Air Brak« 


For superiof vacuum equipment, contact the 
Equipment Division of The New 
Company at address below 


KINNEY «:; DIVISION 
THE WEW YORK AIR BRAKE COMPANY (yy 
Ne eee : NV) 


3565 WASHINGTOM STREET + BOSTON 


EMTERMATIOMAL SALES OFFICE 99 WEST ER, 


30+ MASS 


wiw Otte & mF 


® Please send complete data on the new Kinney 
Model KMB-30 Mechanical Booster Vacuum Pump 
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® 


The KMB-30 Mechanical Vacuum Booster Pump 


offers two-stage unit advantages to small vacuum installations. 


Here's a 30 CFM free air displacement pump which incorporates 
the unique principle of operation proven on larger model Kinney 
KMB pumps to bring smailer installations the same superior 
performance characteristics. These include: 


¢ Cleaner Pumping Action . 
into vacuum system 


. no backstreaming of oil vapors 


No Blocking Pressure Limitations as with vapor stream booster 
pumps 


Operates Over a Wide Range of pressures 
Highest Volumetric Efficiency 
* Highest Dollar Return per CFM Available 


Check the specification data, request performance curves, and see 
why this pump can put more profit into your vacuum process. 
Our engineers will gladly make recommendations on your par- 
ticular vacuum equipment needs. 


iTE NOW! 


——— = | 


Name 
Company 
Street 


City 
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AEROCOM’S 1046 H.F. TRANSMITTER 


POWER : SIABILIT) 


1000 WATTS WITH 003% STABILITY 


Rugged, versatile general purpose H. F. 
transmitter —Acrocom’s 1046 packs 1000 watts 
of power and high .003% stability under 
normal operating conditions (0°to + 50°C.). 
Excellent for point-to-point or ground-to- 
air communications. 


Multi-channel operation on telegraph Al, 
or telephone A3 with GM-8A modulator 
new Acrocom 1046 can be remotely controlled 
with TMC-R at control position and uses only 
one pair of telephone lines. In A} operation, 
the local dial control panel is located in 


modulator cabinet 


Transmitter cabinet has 8% inch panel 
space available for cither local dial control 
panel or frequency shift keyer 


Model 1046 operates on 4 crystal-controlled 
frequencies (plus 2 closely spaced frequen- 
cies) in the band 2.0~—24 Mcs. Operates on 
one frequency at a time; channeling time 
2 seconds. Operates into either balanced or 
unbalanced loads. Operates in ambient -35° 
to+50° C. Power supply: nominal 220 volts, 
50-60 cycles, single phase. 


Complete technical data on request 


Now! Complete - package, lightweight 
airborne communications equipment by 
Aer-O-Com! Write us today for details! 


3090 S.W. 37th AVENUE MIAMI33, FLORIDA 
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THESE ARE ONLY 
THE BEGINNING... 


Can you 


help us 
create more? 


The superior performance of these typical 
CBS semiconductors is acknowledged. De- 
mand is growing fast . . . for them and for 
an ever increasing variety of new CBS tran- 
sistors and crystal diodes. We need more 
scientists and engineers to help create them: 


Specialists — physicists, chemists, 
metallurgists, as well as electrical and me- 
chanical engineers for research on ma- 
terials, devices, fabrication techniques, 


applications, and instrumentation. 


Project engineers men with 
broad capabilities to administer all the 
phases of research and development of 
new products, 


To join us, you do not have to be experi- 
enced in semiconductors. We prefer for 
these positions, competent, intelligent men 
who welcome challenging problems. To 


them, we offer: 


Attractive salaries 

Opportunities for rapid advancement 
Association with leaders in the field 
Local educational advantages 

Many employment benefits 


Positions with an established 
organization of unexcelled reputation 


If you are interested in a creative engineer- 
ing opportunity in the growing field of semi- 
conductors, write us today. Send your 
resume to our manager of semiconductor 
operations, Dr. Ben H. Alexander, CBS- 
Hytron, Lowell, Massachusetts. 


Reliable products 
through Advanced-Engineering 


semiconductors 


CBS-HVTRON 


Semiconductor Operations, Lowell, Mass. 


A Division of 
Columbia Broadcasting System, inc. 
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mounts standard 17” chassis 
in standard 18” rack or cabinets 


REQUIRES ONLY 19/64" SPACE PER SIDE- 


Dee os ae HAS 


FULL ROLLER ACTION 
(fits RETMA rack hole spacing) 


. 
. 


—_ 

yo 
ra 

ah 


The Grant 3400 Thinslide requires only 19/64” space per side—installs readily 
in standard racks and cabinets, Allows instant access to chassis measuring 
from 10” to 16” deep. Tilts through 100° for under-chassis servicing. Positive 
lock in “out” position, Lock has finger-tip release for instant return or removal 
of chassis. Eight hardened steel rollers carry the rated load of 100 lbs. smoothly 
and easily—durability insures frictionless rolling for thousands of cycles of use. 


Slide mounting not only provides for quick access—it usually eliminates need 
for rear access doors and rear aisles—a very important saving of space. 


The Grant 3400 is a versatile slide, suited for use in your product, in plant 
equipment, prototype and breadboard work, and in production line or field test 
equipment. Very moderate cost allows a wide range of applications in original 


uipment, 
teas Write today for Grant 3400 


Thinslide Technical Bulletin— contains 
full data and specifications. 


— SLIDES 


Grant Pulley and Hardware Corporation 
factories: 31-73 Whitestone Parkway, Flushing 54, N. Y. 
944 Long Beach Avenue, Los Angeles 21, Calif. 
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Magnetic Amplifier for Signal Mixing\ 


FERRAC AMPLIFIERS 


INPUT: Two fully isolated control coils. 
DC polarity reversible. 


OUTPUT: Unfiltered DC, polarity revers- 
ible linear ~ 7.5 DC volts into a 1000 ohm 
load. 


GAIN: Typical gain gradients of Ferrac 
amplifier are 2.5 volts output per 100 ya 
input, 0.5 V/100 wa, and 10 V/100 sa. 


Under standard conditions, the gain of any 
Ferrac amplifier is within ~ 1 db of its 
nominal value and within 


2 db under 
environmental conditions, 

POWER REQUIREMENT: 115 volts at 
400 CPS 10% in voltage or frequency; 
approximately 1.5 watts for standby and 2.5 
watts at Maximum output. 
ENVIRONMENT: —55 C to -}+-85 C oper- 
ating, withstands 10 G vibration from 10 
to 55 CPS in any position for | hour and 
30 G shock of 11 | millisecond duration 
in any position, is hermetically sealed. 


co 
DEticneRs 


MIDDLE RIVER BALTIMORE 20, MD 


S 


Ferrac 
iplifier 
as Dual Inputs 
~ 
Here is the magnetic amplifier you have been 
looking for. Its characteristics make it ideal for 


computing functions in analog controls. Basic to 


such computation is signal mixing or summing. 


The schematic shows how a Ferrac amplifier 
can be used to sum several signals. For simplicity, 
the diagrams show two signals being mixed; more 


signals can be summed if necessary. 


Either electric summing or magnetic summing 
can be used, or both can be used in combination, 
Electric summing mixes the signals through sum- 
ming resistors connected to the amplifier input, 
one resistor for each signal, Magnetic summing 
mixes the signals through summing control coils 
in the magnetic amplifier, one control coil for 


each signal. 


Magnetic summing is particularly flexible. The 
signals do not need a common ground; they can 
be isolated from each other, Multiplying coefh- 
cients are provided by resistors in series with the 
control coils of the amplifier; these resistors can 
be made variable to change the coefficients in 


accordance with changing control condition. 


Would you like to know more about this versa- 


tile Ferrac magnetic amplifier? Simply write us. 


Want more information? Use post card on last page 





Let's look at it this way —What features should 
an instrument incorporate to make your job 
easier, help prevent costly mistakes? Take the 
case of the new PRD Klystron Power Supply. 
Should we incorporate a sawtooth rather than 
a sine wave modulation? It’s easier to put in a 
sine wave. However, a sawtooth has the definite 
advantage of climinating phasing and blanking 
problems when the frequency response of a trans- 
mission device is to be studied. So, in goes the 
sawtooth. It’s easy enough to get hold of some 
sine wave modulation which can be applied 
through the external modulation input. 


As for preventing mistakes — consider switching 
from cw to square wave modulation, Suppose you 
forget to readjust the reflector voltage .. . Sure, 
you'll catch the mistake later, but time is lost. 
The new PRD Klystron Power Supply has an 
electronic clamping circuit which locks the top 
of the square wave to the previously chosen 
reflector voltage. No readjustments to think 
about, no mistakes. 


Want to modulate with pulses ——use the external 
input, The rise time degradation of your pulses 
will be less than .1 microsecond ! 


Another point, good regulation! Here's an 
example: a *10% line change or any load 
change will cause a reflector voltage change of 
only +0,1%, 


Compare chances are that you'll send 
in your order for the PRD Type 809, too. 


Voljlechit naserner 


& DEVELOPMENT CoO., INC. 


202 TILLARY STREET, BROOKLYN 1, NEW YORK 
Telephone: Ulster 2.6800 


Want more information? Use post card on last page 


The New PRD 
5 See ee 
me Bee 


HERE'S WHAT THE TYPE 809 


CAN DO FOR YOI 


PMU a me MmuL ei 


voltage klystrons — up to 600 V. at 
65 ma being supplied and reflector 
voltages up to —900 V 


marke Mec omer Susi ane 

reflector voltage when changing from 

cw to square wave modulation — no 
errors due to forgetfulness 


¢ Has variable square wave, sawtooth 
and provision for external modulation 
lat Rice 


Em ur mC Le mee 
regulation at modest cost 


¢ Price $350.00 F.0.B. New York 


Midwest Sales Office 
1} SOUTH NORTHWEST HIGHWAY, 
PARK RIDGE, ILL. — TAlcot 3-3174 
Western Sales Office 
737-41, SUITE 7, NO. SEWARD ST. 
HOLLYWOOD 38, CAL.—HO-5-5287 
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" Waldes Truarc Rings Permit Better and More Economical 


. 


Design—Fewer Parts, Faster Assembly, Minimal Rejects! 


Viewlex’s Change-O-Matic 
Gy ~ 


Viewtex, Inc., L.1.C.,N_Y. solves a variety of fastening prob- 
lems in their new model Change-O-Matic automatic slide 
changer. Assembly time is speeded, parts eliminated, rejects 


lowered, and compact, economical product design achieved. 


Actuating Plate 
and Pawl Assemb 


pawl return spring. One external E-ring (Series 5133) r 

tains roller used to prevent gear motion during transport 
cycle. One crescent ring (Series 5103) retains pawl which 
indexes gear. Second crescent ring retains sub-assembly 
Truarc Rings speed assembly, cut rejects, eliminate parts 


Whatever you make, there's a Waldes Truarc Retaining Ring de- 
signed to improve your product...to save you material, machining 
and labor costs. They’re quick and easy to assemble and disas- 
semble, and they do a better job of holding parts together. Truarc 
rings are precision engineered and precision made, quality con- 
trolled from raw material to finished ring. 

36 functionally different types ...as many as 97 different sizes 





Connecting Arm Assembly 


Riad 
! 


bh 77 
- 


- 


Use of one Waldes Truarc Ring (Series 5100) eliminates time- 





consuming riveting over the flange, retains and holds the 
connecting knob captive. A compact, neat design is made 
possible, rejects caused by poor riveting eliminated. 


Detent Lever Assembly 


rr) 


Truarc E-ring (Series 5133) eliminates use of tapped 
hole and shoulder screw, retains roller which p.- ‘outs 
over-travel of gear. Assembly is rapid. 


within a type 5 metal specifications and 14 different finishes. 
Truare rings are available from 90 stocking points n.coughout the 
U. S. A. and Canada 

More than 30 engineering-minded factory representatives and 700 
field men are available to you on call. Send us your blueprints 
today...let our Truarc engineers help you solve design, assembly 


and production problems ...without obligation. 


For precision internal grooving and undercutting ...Waides Truarc Grooving Tool! 






WALDES 


— TRUARC 


TS ae 


RETAINING RINGS 


Send for new catalog supplement 






Waldes Kohinoor, inc., 47-16 Austel Place, 1. 1.C.1, MY. 
Please send the new supplement No. 1 which 
! | 
| brings Truarc Catalog RR 9-52 up to date. i 
| (Please print) i 
| Name ; | 
| Title | 
Company | 
Business Address | 
| City Zone..... State 


| 
e118 5 
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WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U. $. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 


2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U 
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S. Patents pending. Equal patent protection established in foreign countries. 


Want more information? Use post cord on last page 57 
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I AND GREATLY ADVANCED 


yj, SPECTRUM ANALYZER 


Extremely Versatile... 
Unusually Adaptable 


Used with the Lavoie LA-61 Frequency Meter, the LA-18 can easily meas- 
ure from 500MC to 35,000MC with .001% accuracy. 


Used with the Lavoie LA-6!1 Frequency Meter and the LA-800 WWV 
Comparator, the LA-18 becomes the Model LA-670 Microwave Frequency 
Standard. 


Send for brochure on the LA-18 and the name of our nearest engineer 


representative who will arrange a practical demonstration AT YOUR 
PLANT—to suit your convenience. 


the LA-18 



















=-GENERATORS | 


MANUFACTURED UNDER CLOSE QUALITY CONTROL INCLUDING 100% ELECTRICAL INSPECTION. 
i 
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Many other variations available. Your detailed spec governs: 


EXCITATION VOLTAGE « OPERATING TEMPERATURE RANGE © (GC 
INPUT AND OUTPUT « IMPEDANCE + PHASE SHIFT «+ HU- 
MIDITY RESISTANT « FUNGUS RESISTANT + MIL SPEC TO 
BE MET « GEAR TRAIN AVAILABLE « BRAKE AVAILABLE ¢ 
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Speed At 
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Consult Oster specialists on 
our generator problems. 
rite today for further infor- 
mation, stating your detailed 
requirements. 
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Other products include Actuators, Servos, 
AC Drive Motors, Servo Mechanism Assem- 
blies, DC Motors, Motor-Gear-Trains, Fast 
Response Resolvers, Servo Torque Units, 
Synchros, Motor Driven Blower and Fan 
Assemblies and Synchro Indicators. 


OH rrcrnne co. 
Your Rotating Equipment Specialist 


Avienic Division Racine, Wisconsin 
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INDUSTRY STANDARD DESIGN ORIGINATED BY MOTOROLA * 











A Transformer becomes a precision device 
with Allegheny Magnetic Materials in the core 


“TRANSFORMER LAMINATIONS” 


84 pages of valuable technical data 
on standard and custom-made lam- 
inations from all grades of Allegheny 
Ludlum magnetic core materials. 
Prepared from carefully checked and 
certified laboratory and service tests 
—includes standard dimensions, 
specifications, weights, etc. Sent free 
on request . . . ask for your copy. 


ADDRESS DEPT. E-83 








% ALLEGHENY SILICON STEEL 


*% ALLEGHENY 


1750 


*% ALLEGHENY MUMETAL 


The operation of a transformer is no 
better than the magnetic core around 
which it is built. With Allegheny mag 
netic materials in the core, you get the 
best—uniformly and consistently 
Sure there are reasons why! For 
one thing, there’s the long experience 
of a pioneer in development and 
quality control of electrical alloys 
But most important, the A-L line 
offers complete coverage of any re 
quirement you may have, any service 
specification. It includes all grades of 
silicon steel sheets or coil Strip, as 
well as Allegheny Silectron (grain- 


STEELMAKERS to the Electrical Industry 


Allegheny Ludlum 


Want more information? Use post card on last page 





oriented silicon steel), and a wide 
selection of special high-pe rmeability 
alloys such as Allegheny 4750, 
Mumetal, etc, 

In addition, our service on mag- 
netic materials includes complete 
lamination fabrication and heat treat- 
ment facilities. What's more, this 
extensive experience in our own lam- 
ination stamping department is a 
bonus value for all users of A-L 
ele trical sheets or strip 6 Let us sup- 
ply your needs. Allegheny Ludlum 
Steel Corporation, Oliver Bldg., 
Pittsburgh 22, Pa. 
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INDUSTRY STANDARD DESIGN ORIGINATED BY MOTOROLA 





NOW 
RELEASED! 
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MOTOROLA 
performance proven POWER TRANSISTORS 





MASS PRODUCED More Motorola 


Power Transistors have been pro- 
duced and are now in use than all 
other comparable types 


‘‘PRODUCTIONEERED” Basi« 


design and manufacturing process 
engineered for quality in quantity. 


PERFORMANCE PROVEN Hun. 
dreds of thousands have successfully 
withstood the only real test of reli- 
ability— months of customer use with 
virtually no failures! 


MORE TO COME Motorola's Semi- 
conductor team, which has already de- 
veloped one of the first diffused base 
high-frequency transistors, crested 
the industry standard power tran- 
sistor design and produced more pow- 
er transistors than all others, is now 
“productioneering” new semiconduc- 
tor products for many other practical 
applications. These will be released 
only when they, too, are performance 
proven 


Write today for specifications, applica- 
tions information and prices on the 
Motorola family of hi-power and 
medium power transistors 





MOTOROLA, INC. 


“SEMICONDUCTOR PRODUCTS DIVISION 
$005 € McDOWELL ROAD 
PHOENIX, ARIZONA 








For the most dependable printed circuits, you need 
the high bond strength, workability, heat-resistance 


of G-D-F DILECTO” METAL-CLAD LAMINATES 


LT 
are SU ie <A 


Printed circuits based on C-D-F materials are being used 
with great success in military electronic equipment, commer- 
cial television and radio sets, telephone switchboards—even 
sub-miniature radiosonde equipment and hearing aids. 


Photos courtesy of Photocircuits, Inc., Glen Cove, N. Y¥. 


HIGH BOND STRENGTH—C -D-F’s special adhesive for metal- 
clad Dilecto bonds the copper foil to the plastic without affecting 
the Jaminate’s superior electrical properties. Heat-resistance, dissi- 
pation factor, dielectric constant, dielectric strength, and insulation 
resistance of the Dilecto base remain unaffected. The closely- 
bonded foil can be etched cleanly and dipped in hot solder to 
450°F. for ten seconds with a guarantee of no blistering or separat- 
ing. Metal-Clad Dilecto can be punched or machined either before 
or after etching. 


EXCELLENT WORKABILITY—0On al! four Dilecto metal-clad 
grades, you can solder, punch, saw, and assemble components 
either by hand or automatically. Thanks to the inherently superior 
workability of the plastics laminate over that of ceramic-type 
materials, Dilecto can be dropped, jammed into tight chassis, and 
otherwise treated roughly on the assembly line and in service. 


HIGH HEAT-RESISTANCE—Metal-Clad Dilecto Laminates are 
made of phenolic, epoxy, or Teflon* resin for various conditions 
of service and assembly, and have either cellulosic paper or woven 
glass-fabric base. All are ideally suited to printed-circuit applica- 
tions in which heat-dissipation is a major problem. Continuous 
exposure to high ambient operating temperatures in enclosed elec- 
tronic equipment has no significant effects on Dilecto’s electrical 
and physical properties. 


UNLOAD YOUR HEADACHE HERE! C-D-F, a big, reliable 
source of supply, can help you get the most for your printed-circuit 
money by reducing rejects, lowering fabrication costs, assuring 
dependable quality every time. Send us your print or problem, and 
we'll gladly supply appropriate test samples free. See our catalog 
in the Product Design File (Sweet's) or send for the new 20-page 
Dilecto catalog. Let your nearby C-D-F sales engineer (listed in 
Sweet's) help you right from the design stage! 


TYPICAL PROPERTY VALUES 


Copper-Clad 
PHENOLIC 
j (Grade XXXP-26) 
BOND STRENGTH—0.0014” foil 
(Lbs. reqd. to separate 1” 7 toll 
width of foil from laminate) 
MAXIMUM CONTINUOUS 120 
OPERATING TEMP. (Deg. C.) 
DIELECTRIC STRENGTH 800 
(Maximum voltage per mil.) 
INSULATION RESISTANCE (Megohms) 


~ Copper-Clad 
TEFLON* 
(Grade GB-112T) 


Copper-Clad 
EPOXY 
(Grade GB-181E) 


Copper-Clad 
PHENOLIC 
(Grade XXXP-28) 


5to9 8 to 12 4to8 


150 


96 hrs. at 35°C. & 90% RH 
DIELECTRIC CONSTANT 106 Cycles 
DISSIPATION FACTOR 106 Cycles 
ARC-RESISTANCE (Seconds) 
TENSILE STRENGTH (psi.) 
FLEXURAL STRENGTH (psi.) 

IZOD IMPACT STRENGTH edgewise 


50,000 


4.20 
0.026 
10 
16,000 x 13,000 
21,000 x 18,000 


0.40 x 0.35 


25,000 
4.20 
0.052 
5 
12,000 x 10,000 
18,000 x 16,000 _ 


0.40 x 0.35 


20,000 


i 
0.018 
120 

48 000 x 44,000 


____ 65,000 x 55,000 


13.5 x 11.5 


Over 106 megohms 


2.85 
0.0006 _ 
180 
23,000 x 21,000 
13,000 x 11,000 


_ (ft. Ibs. per inch of notch) 
COMPRESSIVE STRENGTH flatwise 
(psi) : 


BASE MATERIAL OF LAMINATE 


28,000 


Cotton rag paper 


COLOR OF UNCLAD LAMINATE _ Natural greenish 


22,000 62,000 


Medium-weave, 
medium-weight 
glass cloth _ 


Natural 


Fine-weave, 
medium-weight 
glass cloth 


Natural 


Cotton rag paper 


Natural Brown 


All these standard grades are available with 0.0014’’, 0.0028’, 0.0042”, or thicker electrolytic or rolled | copper foil 
on one or both surfaces. Other metal foils and other resin-and-base combinations can be supplied on special order. 


CONTINENTAL DIAMOND FIBRE 


CONTINENTAL-DIAMOND FIBRE DIVISION OF THE BUDD COMPANY, INC. 


NEWARK 16, DELAWARE 


*duPont Trademark 


Want more information? Use post card on last page 
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FOR SPATIAL REFERENCE 


Gyros 


BY 


1. GYRO MOTOR DATA 3. PICK OFF DATA 


. 115 VAC 400 CPS | and 3 Phase *a. Type—Potentiometer 

. Angular Momentum .6 In. Lbs./Sec. at *b. Linearity—0.3% 
24,000 R.P.M. ' o 

. : ; c. Resolution—.25 
Warm-up Time 1 Minute at 78° F. °d. Resi 5000 oh 

. Temperature—From -65°F. to + 180°F. » RORNERSO— _ 

e. Excitation—5 Volts D.C. 
GYRO OPERATIONAL DATA f. Dead Space—2° Maximum 


a. Can be furnished to detect pitch, yaw g. Synchro Pickoffs also available 


and roll or combination of any two. 
. Accuracy—Roll Position indicated to a CAGING MECHANISM 


Minimum of +-3° over Full Range of 360°. *a. Electrical Uncaging 28 Volts D.C 
. Drift Rate——1.0° per Minute Maximum, *b. Mechanical or Electrical Caging 
: Gyro Freedom Inner Gimble + 70°. *Can be modified to conform to customer's 
Outer Gimble 360° requirements 


The Greenleaf Line of Gyros and associated devices is 
being steadily expanded. It now includes a wide selection 
of Free and Rate Gyros, and the HIG-3 and HIG-4 Gyros. 


ENGINEERING - DEVELOPMENT - PRODUCTION 


Write, wire or phone for further information 


eenlea MANUFACTURING COMPANY 


A Division of MANDREL INDUSTRIES, INC. 
7814 Maplewood Industrial Court ° Saint Louis 17, Missouri 
ENGINEERS WANTED 
Greenleaf offers vausval Producers of the HIG-3 and HIG-4 Gyros, Rate and Free Gyros, 
opportunities for Differential Pressure Mach Meters, Air Speed Indicators, 
mechanical and electrical Computers, Switches and many other precision-built components. 
engineers. 
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U Cl Nn 1 te times enlargement 
Miniature Banana Pins 


Heavy resistance to torque is a big feature of Ucinite miniature banana 
pins. The springs are mechanically riveted over and the large area 
around the tip of the pin is bonded by solder. 

Pins are available in a variety of types, for assembly by staking... 
with nuts and washers... with soldered tails... with multiple plug-in 
features. Springs are designed to fit .093 sockets. 

Built to withstand rough usage, Ucinite miniature banana pins are 
available in cadmium, silver or gold plate. 

For further information, call your nearest United - Carr representative 
or write directly to us, 


The Specialists in 
UCINITE CO. 


Newtonville 60, Mass. 


Ome Oe ema i team 


ELECTRICAL ASSEMBLIES, 


RADIO AND AUTOMOTIVE 


Want more information? Use post card on last page November, 1956 — ELECTRONICS 
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Domestic Price 


Linear, Calibrated Sweeps: Simple, accurate, sweep calibra- 
tion is available on all ranges. Linear hard-tube sweeps are 
expandable up to 3 times with no on-screen distortion. The 
sweep range of 125 milliseconds to 10 microseconds per inch 
is ample for all applications within frequency handling capa- 
bility of the deflection amplifiers. Extra S-L-O-W sweeps are 
available by addition of an external capacitor. 


Identical X and Y Amplifiers: Identical deflection ampli- 
fiers offer a sensitivity of 100 millivolts full scale (25 milli- 
volts per inch) and a frequency response from dc to down 
less than 3 db at 150 ke. Relative phase shift between ampli- 
fiers is less than 1° below 150 kc, making the 401 ideal for 
phase shift studies. Precision attenuators provide an extra 
measure of convenience. 


Stability: Unparalleled stability is achieved through the use 
of a self-regulating power transformer and electronic regula- 
tion, including the c/r-t high voltage. The result — the instru- 
ment is unaffected by changes in the primary voltage over an 
extremely broad range and, after a short warm up time, drift 
is virtually non-existent. 


Amplitude Calibration on Both Axes: Simple push button 
calibration of both X and Y axes is provided, with no incon- 
venient patch-overs needed. Overall accuracy of Amplitude 
Calibration is 5%. 


Beam Gate: The internally generated beam gate turns on 
the cathode-ray beam only during the forward trace. Thus on 
driven sweeps the troublesome stationary spot before sweep 
“go-time” is eliminated, greatly facilitating oscillograph re- 
cording. Should the retrace be desired, an over-ride feature 
built into the brightness control permits display of the retrace 
portion of the sweep. Also, if the X amplifier is to be used 
with an external signal, the beam gate may be set so that it 
continues to function to provide intensity modulation marks 
or, for photographic work, to turn the display on for a desired 
length of time. The beam gate is available at a convenient 
front binding post as a test signal or to synchronize accessory 
equipment 


Tight Tolerance 5ADP e¢/r-t with high accelerating Poten- 
tial: Consistent with the precision inherent in the circuitry 
of the 401, the high-precision Du Mont Type SADP c/r-t is 
employed, and provides a display that is essentially free from 
field distortions and deflection non-linearities. 3,000 volts of 
accelerating potential provides a bright, sharp trace and 
assures sufficient screen excitation to take full advantage of 
long-persistence screens, even at low repetition rates 


Combining superb electronic circuitry with “Efficiency 
Engineered” design, the 401 brings complete, high qual- 
ity, quantitative measurement to the medium-price 
range for the first time. The 401 is executed in the philos- 
ophy of the 400 series (see details on page 4) and brings 
a new high in precision, ease of operation and conve- 
nience to the low-frequency field. 





Long-Term Reliability: Real reliability has been achieved 
through accurate component evaluation during design, exten- 
sive quality control tests, and by unusually rugged mechanical 
design, insuring an instrument that works — and stays work- 
ing. (See page 4) 


Additional Features Include: Removable side and bottom 
panels for easy tube changing. Tried-and-proved printed cir- 
cuits. Integral c/r-t shield and clamp. c/r-t alignment lever. 
Edge illuminated calibrated scale. 

The 401 — descendant of the oldest and and most honored line 
of general function oscillographs ever built — is the most ad- 
vanced instrument ever offered in the medium-price range, 
incorporating every feature for true precision qualitative and 
quantitative studies within the de to 150 kc bandwidth. Write 
for a demonstration of this unique instrument today. 


401-R FOR RACKMOUNTING 


The 401-R is identical in every respect to the 401, except 
that the 401-R has been mechanically rearranged for 
mounting in standard 19-inch relay racks. Price: $450.00 


MAJOR SPECIFICATIONS 


Vertical Deflection: Sinewave response extends flat from dc to 150 
kc. (Less than 3 db down at 150 kc +15 kc). Deflection sensitivity, 
25 mv/in or 100 mv full scale. Calibration standard built-in. 


Horizontal Deflection: Identical to the vertical axis 


Sweeps: 18 calibrated ranges including 5 overlaps. Using internal 
timing capacitors, sweeps from 125 ms/in to 10 us/in are instantly 
available. Slower sweeps are obtained with external capacitor 


Amplitude Measurement: (both X- and Y-axes) 0.1, 1, 10 and 100 volts 
full scale; accuracy, +5%. 


Relative Phase Shift Between Amplifiers: Easily set for less than 1° 
at frequencies below 150 kc. 


Cathode-ray Tube: Tight tolerance Type 5ADP-, operated at 3000 volts 
acceleration. 


Catalog No. Description 
4001-K 5ADP1 c/r-t; 115-V, 60 cps 
4002-K 5SADP7 c/r-t; 115-V, 60 cps 
4003-K 5ADP11 c/r-t; 115-V, 60 cps 
4004-K 5ADP1 c/r-t; 230/115-V, 50 cps 
4005-K 5ADP7 c/r-t; 230/115-V, 50 cps 
4006-K 5ADP11 c/r-t; 230/115-V, 50 cps 


— 











The 404 


Wide Range of Pulse Widths and Amplitudes: 
offers such a broad range of pulse widths, amplitudes and 
repetition rates that a judicious selection of the right combina- 
tion can be made to simulate virtually any test condition. Pulse 
widths are continuously variable from .05 usec to 100 usec. 
Rise or fall time is less than 0.018 usec 


Pulse Repetition Rate 100,000 PPS to Single Pulse 
Operation: The 404 offers complete freedom of choice 
between pulse width and repetition rate within the restriction 
of a 10% duty cycle. Thus, any pulse width from | usec down 
to .OS usec may be operated up to the full 100 ke rate while 
pulses longer than | usec in duration are limited in repetition 
rate only by the 10% duty cycle consideration. Positive auto- 
matic protection assures that no combination of front panel 
controls can damage the 404 


If the duty cycle limit is reached, it is automatically reduced 
to a safe value and a front panel warning light flashes. Single 
pulses of any preset width and amplitude can be initiated by 
a front-panel push button. The 404 also includes control from 
an external positive or negative trigger, again at rates from 
a single pulse to 100,000 pps 


Precision Push-Button Attenuator Controts Pulse Ampli- 
tude from 0 to 60 db Attenuation: Maximum amplitude of 
the output pulse is 50 volts, with an output impedance of 
50 ohms. With the built-in precision attenuator of the instru 
ment, the amplitude can be attenuated up to 60 db in 2 db 
increments with 3% accuracy. Since all controls are switch 
or push-button actuated, any amplitude can be duplicated at 
any time with perfect accuracy simply by duplicating switct 
settings. The 2 db steps are fine enough for all practical uses 
This feature is most valuable in production o1 standards test 
set ups where exact control settings can be specified for any 
range of test conditions and duplicated faithfully 

Pulse shape 1S completely independent of attenuator set- 
ting. Pulse rise time and lack of overshoot remain the same 
so that, at maximum attenuation, the pulse is fully as reliable 
for measurements as the 50-volt unattenuated pulse. 


© 1956 Printed in U.S.A. 
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Here is the pulse generator you have been 
dreaming about —a rugged, reliable 
source for high speed pulses that are free 
of bumps and squiggles. Another in the 
Du Mont 400 series, the 404 offers unusu- 
ally great range of pulse widths and repe- 
tition rates together with unprecedented 
ease and convenience of operation. 


(See page 4) 


l. Leading edge of the pulse connected directly to cathode-ray 
tube deflection plates. Sweep rate is 0.1 usec/major division 


2. Multiple exposure of l-usec pulse connected directly to deflec- 
tion plates shows excellent characteristics of push-button attenua 
tor. Attenuations are 42 db + 1 db + 2db + 2db + 2db + 2 db 
for a total of 9% dl. Note faithful preservation of waveform 
regardiess of attenuatcr setting 


3. Double exposure of l-usec pulse connected directly to deflec- 
tion plates shows positive and negative pulse outputs 


Jitter-Free Trigger Output: Hard-tube circuitry used in the 
404, as compared to that found in conventional hydrogen 
thyratron pulse generators, assures jitter-free relationship 
between pulse and trigger 

With internal trigger, the pulse start can be varied continu- 
ously from 2 usec before to 8 usec after the trigger. The trig- 
ger output is normally used to initiate the time-base on a 
cathode-ray oscillograph before the pulse appears at the 
deflection plates. The available delay range between pulse 
and trigger makes it possible to position the most useful 
information on the screen 

The pulse may also be triggered from external sources. 

A backlash potentiometer is used on the pulse delay con- 
trol providing both coarse and vernier action with one knob. 


404-R FOR RACKMOUNTING 


The 404-R is identical in every respect to the 404, except 
that the 404-R has been mechanically rearranged for 
mounting in standard 19-inch relay racks. 


MAJOR SPECIFICATIONS 


Pulse Output: Nominally 50 volts across 50 ohms; Attenuator provides 
up to 60 db attenuation in 4% db increments; Attenuator accuracy 
+3%; Overshoot less than 3%; positive or negative pulse polarity 


Pulse Duration: Width, 0.05 usec to 100 usec continuously variable; 
Rise or fall time less than 0.018 usec; duty cycle, 10%, automatic, 
built-in overload protection 


Repetition Rate: Internal, external or manual. Internal 10 pps to 
100,000 pps; continuously variable. Facilities for external trigger up 
to 100 kc. Manual trigger push button for single pulse operation. 


Trigger Output: 25 volts across 50 ohms positive or negative. Rise 
time less than 0.05 usec; width, 0.1 usec 


Pulse Delay: —2 to +8 usec with respect to internal or manual 
trigger; continuously variable. Delay from +3 to +13 usec after 2 
volt point on leading edge of external trigger; continuously variable 
Duty cycle 80%. (Maximum delay at 100,000 pps rep rate is 8 usec.) 


Cat. No. Description 
4013-K 115-V; 50/60 cps 
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Series 


A NEW PHILOSOPHY IN INSTRUMENT DESIGN 


In the 400 design, DuMont expends the same 
care in adapting the instrument to the capa- 
bilities and perceptions of the user, as in 
adapting the electronic circuitry to the range 
of application. As a result, the engineer 
enjoys a novel freedom from the annoying 
mechanics of instrument operation and can 


VISUAL. EFFICIENCY 


No squinting here . . . Lettering in clearly 
contrasting colors, selected after extensive 
readability tests, make readings easier, more 
certain. And on calibration controls, unique 


MECHANICAL EFFICIENCY 


More than a simple, logical grouping, all con- 
trols are arranged in basic blocks of function 
For example, in a Series 400 CRO, the panel 
is first broken into two distinct units, the 
upper indicator portion with the cathode-ray 
tube, and its controls (intensity, focus, etc.) 
and the lower, an entirely separate panel, 
bearing the balance of the controls. The lower 
panel is again grouped into related functions, 
for the X- and Y-axes, and sweeps. Also, 
binding posts are so located that all connect- 
ing leads are conveniently away from operat- 
ing controls, 


DEPENDABILITY 


Rugged . . . inside and out. Sturdy castings 
completely encircle the instrument providing 
unusually great mechanical protection. A 
number of new construction techniques are 
employed in the 400 Series to assure true 
durability. In the CRO, for example, a novel 
integral tube shield and mounting bracket vir- 
tually eliminates the possibility of breaking 
the cathode-ray tube, even if the instrument 
should be dropped. 


Electrically, careful circuit design, conserva- 
tively rated components, and an exacting 
quality control program assure an instrument 
that will work properly, AND STAY WORK- 
ING PROPERLY, for extended periods of 
time, even under the most adverse field con- 
ditions. 


re ae 
ALLEN 8. DU MONT LABORATORIES, INC., 


CLIFTON, N. J. 


devote his full attentions to the basic purpose 
of the investigation at hand. Work efficiency 
is increased; fatigue, reduced. And, most 
important, the ease and convenience of the 
DuMont 400 Series instruments makes your 
work much more fun. 





read-out system makes your CRO practically 
a digital device for reading amplitude and 
time. Thus, the possibility of human error is 
substantially reduced. 





Where appropriate, simple push-push 
switches are used. Such switches obviate in- 
convenient patch-overs for voltage calibra- 
tion, for example, or, in another case (See 
illustration below) as a uniquely simple, pre- 
cision attenuation selector. 








DEPENDABILITY IS NO IDLE WORD WITH THE 
DU MONT 400 SERIES. A WHOLLY NEW CONCEPT 
OF TROUBLE-FREE PERFORMANCE IS AN INTE- 
PART OF THE PHILOSOPHY OF THE 400 
IS BACKED BY THE MOST LIBERAI 
IN THE ELECTRONICS INDUSTRY, 


GRAIL 
SERIES. IT 
GUARANTEE 
(SER BELOW) 


Particular care is taken in the 400 instru- 
ments to assure minimum down-time, should 
tube replacement become necessary. Unique 
fall-away side panels are used where appro- 
priate. At the turn of a pair of screws, either 
side of the cabinet may be quickly removed. 





GUARANTEE 


In addition to the standard Du Mont Guarantee 
which covers all components and service of the 
instrument for a period of one year (CRT for 
six months), Du Mont guarantees printed wiring 
and transformers in the 400 Series Instruments 
for a period of five years and the cathode-ray 
tube for one year from date of purchase 


- 
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Installation of Leesona No. 107 Coil Winders at Ford Motor Company's Ypsilanti, Michigan, plant. New Paper 


Miss Detector enables operator to tend two machines. 


Now FORD Motor Co. winds ignition coils 
on Leesona No. 107 winders 


Machines stop 
automatically if there’s a 
paper miss... one operator 

tends two machines... 


These Leesona No. 107 Coil Winders, 
equipped with the new Paper Miss 
Detector, make quantity production 
of high-quality stick-wound coils vir- 
tually foolproof. 


Humidity changes can cause the 





FOR WINDING COILS 


IN QUANTITY. 


. AUTOMATICALLY ...USE 


.- ACCURATELY 


paper to curl and miss an insert. Ordi- 
narily, if there’s a paper miss, and the 
machine is aiaindad it continues 
to wind, Result . . . a worthless stick 
plus money wasted in wire and time. 
So an operator must be in constant at- 
tendance on each machine. 

The new Leesona Paper Miss De- 
tector cures this . . . by automatically 
stopping the machine. Thus, constant 
mealies attendance is unnecessary. 


e One operator can handle two or 


E. G. PAULES & COMPANY, 


UNIVERSAL WINDING COMPANY 


UNIVERSAL WINDING MACHINES | 
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three machines. 


¢ Operator's coil production in- 


creases. 


¢ Rejection rate is reduced . . . 


when 


the machine stops at a paper miss 
the operator re-inserts the paper, 
starts the machine which continues 
to wind an excellent stick of coils. 


For the full story on Leesona No, 
107 Coil Winders, and other helpful 
information write or get in touch with 


Universal. 


B,5,2 


UNIVERSAL WINDING COMPANY 


P.O. BOX 1605, PROVIDENCE 1, RHODE ISLAND, Dept. 211 
1762 West Vernon Avenue, Los Angeles, California 
Western Representatives 


W. 4. WESTAWAY & COMPANY, LIMITED, Montreal & Hamilton, Canada 
Canadian Representatives 


UNIVERSAL WINDING COMPANY, 9 Sovth Clinton Street, Chicago, Minols 


', 1500 Walnut Street, Philadelphia, Pennsylvania 





ee SM aL ce 


When you seek 
the utmost in 


1. F. Cores (TV) 


Permeability Tuner Cores 


— 


1. F. Cores (BC) 
FM tuning cores 


Core resistivity 


nr 


Low modulation and hysteresis 


a a a 


Low modulation, but good permeability 


Stability 
Density 
Green Strength 


Smooth machining 


Sintering at low temperatures 


Finest particles 


Magnetic fluids, dispersibility 


Permeability 


Try these types of 
G AF. Carbonyl Iron Powders 


TH, SF, J 

L, HP, MR, GQ4 
E 

i,W 

Ji,W 


SF 
coe tt 
E, TH, SF 

HP 

t, HP, MR 

E, TH, SF 

E 

SF, W 

EL 

HP, Ga4 


Purity — for high purity alloys L 


Today there are eleven types of GAF Carbonyl! Iron Powders — each produced 
to rigorous standards of uniformity. Their characteristics vary by type. 


Ask your core maker, your coil winder, your industrial designer how these 

powders can increase the efficiency and performance of the equipment 

or product you make. They can reduce weight, size, and also decrease cost. 

If your requirements call for other characteristics or different degrees of ae 


performance than are offered by any of our standard types, we welcome the powders 
opportunity to work with you in developing new grades of iron powders. 


Let us send you literature giving the applications and working properties of 
GAF Carbony! Iron Powders. Send for your free copy today. 


PLL 


Prid GENERAL ANILINE & FILM CORPORATION 
rn 4365 HUDBON BTREET © NEW YORK 14. N. Y. 


ANTARA, CHEMICALS 
aus) | Plow Research, to Reality 


Want more information? Use post card on last page. 
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Massachusetts and is recorded — and so one grain more is °D. S. KENNEDY & CO. 

added to man’s knowledge of the un Uae 
Modern 1 ITaACics iiKt I ipl I day i I ira , MASS. — TEL: 604-1200 — 


it 


[ niversity s Ag issiZ Station 2 . WI ; at nt new F 1 f ‘ ; 
radio telescope, with its 60 yntenna, i n Down-To-Earth SOLUTIONS 0 
man further back in ti nd furtl it into sp Out-Of-Thise World prowiems 


than he has ever een 


6 cps to 6 KC. -hp- 2005 replaces -hp- 2001, for inter- 
polation, frequency measurement, etc., where frequen- 
cies must be known precisely. New 160 mw ‘balanced 
output, l¢ss than 0,5% distortion, frequency stability 

2% of 0.2 cps. Six spread-scale frequency ranges, 
effective scale length 80 for maximum resettability. 
Calibration accuracy is 1%, frequency response 

1 db full range. Output 160 mw or 10 v into 600 
ohms, of 20 v open circuit, balanced to ground. Hum 
voltage less than 0.1% of output. $275.00 


20 cps to 20 KC, -hp- 201C. Like popular -hp- 201B 
but more accurate attenuator, compact cabinet, lower 
price, Provides low distortion, high accuracy output for 
amplifier, loudspeaker, frequency comparison and 
other high fidelity measurements. Frequencies covered 
in 3 bands, calibration accuracy + 1%, frequency 
stability + 2% or 0.2 cps, frequency response + 1 db 
full range. Output 3 watts or 42.5 v into 600 ohms. Dis- 
tortion less than 0.5% above 50 cps. Output attenuator 
adjusts voltage 0 to 40 db, provides either low or con- 
stant 600 ohm impedance. $225.00. 


1 eps to 100 KC. -hp- 202C. New, multi-purpose in- 
strument replacing -hp- 202B. Excellent wave-form for 
subsonic, audio, supersonic measurements in labora- 
tory, field, factory. New broad frequency range, 160 
MOM Cle LL Lt ee em 
aa a ae Th ae ee kh 
cps), lowered price. Frequencies covered in 5 bands; 
frequency response else ime lal ee  h d 
Cla RO MATL MOO Luter soma) 1 Medica Pell la ML) 
ground. Hum voltage less than 0.1 %. $300.00 
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LATORS 


finest built, reasonably priced 


Utmost convenience and precise accuracy. Low distortion, high 





stability, wide frequency range, simple operation without resetting or adjustment. 
Attractive new cabinets, light and portable, yet rugged and compact, 


The famous RC oscillator circuit, pioneered by -hp-, today refined 


to a high new level of performance and capability. 


-hp- quality construction. Long-life electrolytic condensers, 

premium cost surface treated insulators, precision mechanical assemblies, 
specially built, 100°, inspected transformers. All are standard 

in -hp- instruments to insure freedom from electrical and mechanical 


trouble, or the effects of dust, humidity and hard use. 


These are the basic features of the three new -hp- oscillators 
now joining the 60,000 other -hp- RC oscillators in use through- 


out science, the military and industry. 


These same features are fundamental in every -hp- oscillator. Every 
instrument bearing the Hewlett-Packard name is designed for the utmost 

in convenience, dependability, accuracy—the standard of quality in 
instrumentation, the very finest of its type made anywhere—yet available to 
you at a reasonable price. 


rho provides complete coverage of your oscillator requirements 
i 


Oscillators—.008 cps to 10 MC 


Primary Uses Frequency Range Output Price 


hp. 20048 Audio tests 20 cpsto4oKC | ts wott/24.5v | $30.00 | 
hp- 200CD Audio and ultrasonic tests — 5 cps to 600 KC 160 mw/20 v open circuit | i000 _| 


7600 ohms, 
hp- 200) Interpolation, frequency measurements 6 cps to 6 KC 160 “ae - i . = _ 275.00 
aialelaciae re ieee eee aaa v Oop i i 














































hp- 200T Telemetry, carrier current tests 250 cps to 100 KC 160 “an or 10 v/600 ohms; 
ee ee : Se ee open 
3 watts or 42.5 v/600 ohms; 
-hp- 202A _ low frequency measurements é _,008 to 1200 cps 
160 mw or 10 v/600 ohms; 
ap 200 Uae tegreney meneevements | 1 conto 100 20 open cru 
hp- 205AG High power tests, gain measurements __20 cps to 20 KC 5 watts 440.00 A 
hp- 206A High quality, high accuracy audio tests 20 cps to 20 KC ee 00 / 
hp. 233A Carrier test oscillator 50 cps to 500 KC 475.00 
Wide range video tests 10 cps to 10 MC 15 mw/3 ¥ 490.00 A, 





A\ Rack mounted instrument available for $15.00 less 


Data subject to change without notice. Prices f.0.b, factory 


HEWLETT-PACKARD COMPANY 


3552A PAGE MILL ROAD «+ PALO ALTO, CALIFORNIA, U.S.A. 
SALES ENGINEERS IN ALL PRINCIPAL AREAS 





CABLE “HEWPACK” DAvenport 5-4451 
. 
; WORLD’S MOST COMPLETE LINE OF HIGH QUALITY ELECTRONIC MEASURING INSTRUMENTS 
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Dow high temperature magnesium alloys 


have excellent fabrication characteristics 


Lightweight structural metals with high 
trength, stiffness and elasticity at elevated 
temperatures! A new group of Dow mag 
nesium alloys offers a great combination 
of these properties without the fabricating 
difficulties normally experienced with other 


high temperature materials 


Specially developed for use in airframes, 
the 
alloys are already making weight reductions 


missile and engine structures, new 
possible for several manufacturers, These 
alloys show advantages at temperatures ,up 
to 700°F 


up to BOO°F, are available for some of them 


Limited test data on properties 


FABRICATION: Fabrication characteristics 
are equal to those of standard magne- 
sium alleys. 


WELDABILITY: 95 to 100% weld effi- 
ciency at elevated temperatures. 


FORMABILITY: Single deep draws can 
be easily accomplished. 


MACHINABILITY: Best machining char- 
acteristics of any structural metal. 


One of the alloys is magnesium. 
thorium composition HK31A. It is 


available in rolled form from stock 


new 
now 
Cast 
ings and sheet in mill quantities are also 
readily available. A companion alloy for 
extruded shapes and forgings will soon be 
in production 


For more information about the new high 
alloys, contact 
Ofhee of 


temperature magnesium 


your nearest Dow Sales write 


to THE DOW CHEMICAL COMPANY 


Magnesium 


Sales Department MA 362KK-1, Midland, 


Michigan. 


EASILY FORMED. 


These 


HK31A 


parts 


were drawn using production dies and 
processes for standard magnesium alloys 
he parts retained a higher percentage of 
original properties than standard alloy ° 


you can depend on DOW M AGNESIUM 


Want more information? Use post cord on last page. 
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Whether you are a “ham,” experimenter, service technician, or design 
engineer— building a rig, becoming familiar with transistors, replacing etal 

one in a set, or constructing a production prototype— you want 

exactly what RCA TRANSISTORS offer—high quahty, long life 

and uniformity of electrical characteristics. Because of the RCA-2N220 

exceptional uniformity in characteristics of RCA transistors, each 

RCA TRANSISTOR of a type can be replaced with RCA transistor 

of the same type without need for circuit adjustments. Whether Se ee ie eee ae 
you need a few, one hundred, or one hundred thousand transistor 


a Lae speci{[Y RCA TRAN rol 


AVAILABLE THROUGH RCA DISTRIBUTORS NOW! 


TRANSISTORS 


SEMICONDUCTOR Divi Lee | ) f f i) 
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When you vote on New Production Machinery 


.-.-do you vote a straight AMERICAN ticket? 





There’s no real substitute for American-made American production machines are the backbone 
production machinery in any branch of American of America’s competitive economy . . . and why 
industry. Designed and built to take the strains settle for anything else? 


and stresses of the world’s toughest demands for 
speed and endurance . . . with a minimum of 
down-time and maintenance . . . American ma- 
chines are today more than ever the best buy in 
every field from textiles to metal-working. Yes, 


\VEEDER-ROOT INC. 


“The Name that Counts” 


Hartford, Conn. « Greenville, §. C. * Chicago 
New York « Los Angeles * San Francisco * Montreal 
Offices and Agents in Principal Cities 


and here's why it pays t 
that All New Machines 
are equipped with 


NEW VEEDER-ROOT COUNTERS 


Modern Veeder-Root Counte 


available for building into 


ing ont oli ha ol f proc 
Hand Count- Mechanical 
ing: Vary-Tolly Counting: Small Electrical Count- Controlling: Set for 
Veeder-R t kn ’ Q Perit ei ii P Multiple Unit Re- resets count ing: Remote indicat- number of turns, pieces 
set Counters for strokes, turns, ing counters (AC or or operations re- 

a Qa LE a inventory, inspec- pieces... are OC) bring your pro quired. Predetermin- 
tion and 1,001 built into machine duction machines as ing Counters control 
hond - counting tools, light presses, close as your office the run exoctly ... , ‘ 
jobs. Up to 108 etc. woll, May be ponel- prevent over-runs and 
counters in | bank. mounted in groups shortages. 


chines They ore built with 


tion and 


STs ob, 
Root Inc 





72 Want more information? Use post card on last page. November, 1956 — ELECTRONICS 





CODE MODULATED 
MULTIPLE-PULSE 


MICROWAVE 


SIGNAL GENERATOR 
950-10,750 mc 






Generates multi-pulse modulated carrier 
for beacons, missiles, radar... provides 5 independently 
adjustable pulse channels, 4 interchangeable r-f oscillator 
heads, precision oscilloscope, self-contained power supplies | 
... all in one integrated mobile instrument. | 
The Polarad Model B is an essential instrument for testing beacons, missiles, radar, navigational 


systems such as DME, Tacan, H. F. Loran, etc., where multi-pulse modulated, microwave frequency 
energy with accurately controlled pulse width, delay, and repetition rate is required for coding. 


A fully integrated self-contained equipment with these features: 


Four Interchangeable Microwave Oscillator 
Units — all stored in the instrument... each 
with UNI-DIAL control... precision power 
monitor circuit to maintain 1 mw power output 
reference level...keying circuit to assure 
rapid rise time of modulated r-f output... 
non-contacting chokes. 


Five independently Adjustable Pulse Channels 
—each channel features variable pulse width 
and delay; has provisions for external pulse- 
time modulation. 


Precision Oscilloscope with Built-in Wide Band 
RF Detector for viewing the modulation en- 


SPECIFICATIONS: 


Frequency Range: 
Band 1... 950 to 2400 mc 
Band 2... 2150 to 4600 mc 
Band 3. . . 4450 to 8000 mc 
Band 4... 7850 to 10,750 mc 
Frequency Accuracy... +1% 
RF Power Output . . . 1 milliwatt maximum (0 DBM) 
Attenuator: 
Output Range .. . 0 to —127 DBM 
Output Accuracy... = 2db 
Output impedance . . . 50 ohms nominal 
RF Pulse Characteristics: 
. Rise Time . . . Better than 0.1 microsecond 
as measured between 10 and 90% of maxi- 


mum amplitude of the initial rise 

. Decay Time .. . Less than 0.1 microsecond 
as measured between 10 and 90% of maxi- 
mum amplitude of the final decay. 
. Overshoot .. . Less than 10% of maximum 
amplitude of the initial rise 


AVAILABLE OM EQUIPMENT LEASE PLAN 


o 


Variabie repetition rate 






rd 
®o e 
VEN wey ad® 


velope and accurately calibrating the r-f pulse 
width, delay, and group repetition rate. 
Equipped with built-in calibration markers. 


Self-Contained Power Supplies—Model B 
operates directly from an AC line through an 
internal voltage regulator. The coded multi- 
pulse generator is equipped with an elec- 
tronically regulated low voltage DC supply. 
Klystron power unit adjusts to proper voltage 
automatically for each interchangeable band. 


Contact your Polarad representative or write 
to the factory for detailed information. 


internal Pulse Modulation: 
No. of Channels... 1 to 5 independently on 
or off 


Repetition Rate. .. 40 to 4000 pps 
Pulse Width... 0.2 to 2.0 microseconds 
Pulse Delay .. . 0 to 30 microseconds 


Accuracy of Pulse Setting . . . 0.1 microsecond 
Minimum Pulse Separation... 0.3 microsecond 
initial Channel Delay. . . 2 microseconds from 
sync. pulse 
internal Square Wave .. . 40-4000 pps (sepa- 
rate output) 
Pulse Time Modulation: 
Frequency . .. 40-400 cps any or all channels 
Required Ext. Mod... . 1 voit rms min. 
Maximum deviation . + 0.5 microsecond 
Power input (built-in power supply) 105/125 v. 
60 cps 1200 watts. 


ad MAINTENANCE 
“ 


POLARAD ELECTRONICS CORPORATION 43.20 34th STREET, LONG ISLAND CITY 1, N. Y. 


REPRESENTATIVES: Albuquerque, Atlanta, Baltimore, Boston, Buffalo, Chicago, Clevetand, Dayton, Denver, Fort Worth, Kansas City, Los Angeles, New York, Philadelphia, Portland, 
St. Louis, San Francisco, Schenectady, Syracuse, Washington, D. C., Winston-Salem, Canada; Arnprior, Ontario. Resident Representatives in Principal Foreign Cities 
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developnieMl CNYINCCIS 
“ike tucson 


Our own engineers 
gave us some 
significant reasons: 


They said, for instance, they like the 
dry, healthful clumate — with an av- 
crage of 11 hours of sunshine every 
day! They like the cultural atmos- 
phere provided by the University of 
Arizona, as well as the educ ational 


hunt, golf, and rid 
Opportunities offered. They like, oe a oe 
One of the most important reasons 


tages of metropolitan living plus 


nearby mountains and places to 


too, the fact that Greater Tucson, 
with its population of more than they listed was the challenging and 
200,000, gives them all the advan- warding nature of the work at 

, Hughes, the foremost electronics 


center in Arizona 

Today at Tucson expansion of out 
Research and Development Labor- 
atories has created new, permanent 
positions for engineers with an E. I 


or Physics degree who are interested 


in Video and IF circuitry, micro- 
Waves, switching circuits, pulse cir- 
cuits, servomechanisms, electronic 
components, environmental and 
evaluation testing, ind test equip- 
ment design 

Investigate now this opportunity 


Hi U G H E G to combine challenging work with 


wonderful living. Send your resume 


to L. V. Wike 


RESEARCH AND DEVELOPMENT LABORATORIES 


Hughes Aircraft Company, Tucson, Arizona 
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The Memo-Scope, ini orporating the famous MEMOTRON, & mbines the unique quality of 


” ’ 
uiformation perst tence with all the features of a superior quality laborat ry scilloscope 


The Memo-Scope by Hughes is a storage oscilloscope that captures and retains any 

pe oY g I f ) 
number of traces inde finitely at a constant iitensity until intentionally erased. Traces are 
re adily visible in a brightly-li thted room, and may bé easily photograph d 


ett ta ate a 


TYPICAL APPLICATIONS CONDENSED SPECIFICATIONS 


of ; e ele INCH Mem 


For additional 
information on 


Memo-Scope 


HUGHES PRODUCTS 


A DIVISION OF THE HUGHES AIRCRAPT COMPANY 


write 0: HUGHES PRODUCTS - ELECTRON TUBE 


© 1956, H.A.¢ International Airport Station, Los Angeles 45, California 
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The servo components shown here—some exclusive, many with extraor- 





dinary performance characteristics —are designed and produced to fill the 


0 as si clea tan ¢. G00 on. exacting needs of our own instruments to provide automatic control of 
high torque to inertia ratio flight and other functions associated with aircraft. They are now available 
ether windings svailable as basic elements to aid in solving your control problem. 

For nearly 30 years Kollsman has been gaining in authority and in 
KOLLSMAN INDUCTION MOTORS reputation for research, development and production of accurate and reli- 
..» feature high torque te inertia ratio able instruments and controls. No matter how severe your requirements— 
Miniature two phase squirrel cage rotor ask Kollsman first. 
units for standard inputs of 400 or 60 Security regulations do not permit us to publish material on our classi- 
eps. Excellent linearity in torque vs. fied projects, of which there are many. 


control phase voltage, and torque vs. 
speed. Also, high torque to inertia ratio. 
Many units can be supplied with preci- 
sion Kolleman integral gear heads in TELL US THE PERFORMANCE YOU WANT 
ratios as high as 1: 78,000. Center tap 
windings and many other variations 


«+. We are research and development specialists in designing to order 
available to meet your design needs, and in assisting you to solve your control engineering problems. 





We have openings for mechanical and electromechanical 
engineers and senior technicians. Write us if interested. 


CAREER OPPORTUNITIES 





CIRCUITROL 


© KOLLSMAN type 974 F.0164 
input 115 v., 60 cps. 
» Other windings avaiiable 


INDUCTION GENERATOR 


© KOULsman type 9458 — 04602 
400 cps. 
other windings available 


PERMAKENT MAGNET GENERATOR 
@ KOLLSMAN type 9446-0120204 


a 





oOo KOLLSMAN SYNCHROTELS: Function as a low torque contro! transformer or 


priven GENERATOR 


© Kousman type 1361 — 0460322 
input 115 v,, 400 cps. 
other windings available 


SYNCHRONOUS DIFFERENTIAL 


© KOULSMAN type 11218-0118 © 
input 26 v., 0-400 ops. 
other windings available 


SYNCHRONOUS MOTOR 
C) KOLLSMAN type 13900 ~ 0460 





@ KOLLSMAN MOTOR DRIVEN GENERATORS Designed with modular units for 


inductive pickoff. The nm uble element the nchrotel can be coupled complete interchangeability. Kecau this feature almost any K 

directly to the most sensitive instrument to convert, with a high degre« mot und ar h man generat of the ume frame size nm be 

of accuracy, the instrument movement into electrical signal rh up as a mot d n induction g ator. Furthe integ & 

Synchrotel may be coupled to ar low-torque shaft ich as a gyro an be ipplied with rat to 78,000 

rimbal shaft hose angular position is to be tran tted. Weight 

3 ounces, For use at 60, 400 and 1,000 ey oo ” QO « KOLLSMAN PERMANENT MAGNET GENERATORS: Recommended a» | 

om 7 P . — , ference, potential « nusoida aveform ree Such AC re 

@ KOLLSMAN CIRCUITROLS: High precision synchros for use as control wens. may be used aévantageously in evectront pment. A ; 





formers, differentials, resolvers, phate shifters, or phase angie indicators of seasoned Alnico and most types are equipped 
Available in sizes 2 and fram With polyphase or single phan So KOLLSMAN SYNCHRONOUS MOTORS: A hywte is t motor whiet 
tator or rotor as the application demand Can be y de igned to perform Gg remair elatively constant a peed accelerate from zero. In 
atisfacto y over a wide ange of voltages and frequencis a variety of sizes down to a frame diameter of 0.980 inch. Many mode 
with integral gear heads with ratios up to | 4.000. Kollemar nehr 
KOLLSMAN INDUCTION GENERATORS: (1) For use as a system stabilizer in a nous Moto ure sensitive to frequency change, the slightest variatior 
closed-loop servo-mechanism, (2) for velocity damping in a positional serve affecting the speed. Two such units, mated as a half-apeed synchro 
system, (3) for acceleration measurements. Al) Kolleman Induction Ger 5 with an unusually efficient gearing system provide a unia 
erat are ompensated to reduce esidua jitage to a minimum t package the Kolleman Synchronous Differentia Its outpu 
t} enlarging the pe f their applicatior A complete, up-to-the haft otate at half the difference between the peeds of tl tw 
minute ange of units available hronous motor and provide sable torque! 


INSTRUMENT 
ree 


© kollsman =: 


KOLLSMAN PRODUCES: Flight Instruments « Precision 
Computers and Components « Engine instruments 

© Optical Systems and Components « Navigation 
instruments ¢ Precision Flight Controis « Motors 
and Synchros « Precision Test instruments for 
Aviation and industrial Laboratories 


80-08 45th AVE., ELMHURST, NEW YORK + GLENDALE, CALIFORNIA » SUBSIDIARY OF Standard COIL PRODUCTS CO. INC. 
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What are you striving for—product improvement? 
better equipment performance?—-a more economical 
process? A product made of ‘“Teflon’’ by R/M could 
well be the missing link you're seeking. For R/M has 
been working with this wonder plastic ever since it 
was produced and, with it, has solved some of the 
very toughest problems encountered in recent years 
by electrical and electronics engineers. 

It is quite conceivable that R/M has already 
faced your particular problem and come up with a 
solution to it. So take advantage of the skill, ex- 
perience and unmatched help that R/M can offer 


RAYBESTOS-MANHATTAN, 


PLASTIC PRODUCTS DIVISION, Manheim, Pa. 


FACTORIES: Manheim, Pa. « Bridgeport, Conn. + No. Charleston, S.C. + Passaic, N.). + Neenah, Wis. » Crawfordsville, ind. » Peterborough, Ontario, Canada 


you. The many different products pictured indicate 
R/M’s versatility in ‘Teflon’? manufacture. We 
can fabricate to your own specifications or supply 
you with ‘“Teflon”’ in the form of rods, sheets, tubes 
or tape in 13 colors conforming to military standard 
color code. For further information, write today. 


Properties of “Teflon”: High dielectric strength ¢ Mois- 
ture absorption zero ¢ Unaffected by weather ¢ Excellent 
heat stability up to 500° F. in continuous operation « As 
tape, leaves no carbon residue along the discharge path 
¢ High impact resistance ¢ Nonadhesive ¢ Stretches easily 
¢ Tensile strength 1500-2500 psi. 


*Du Pont trademark 


INC 





RAYBESTOS-MANHATTAN, INC., Asbestos Textiles *« Laundry Pads and Covers * Packings « Brake Linings + Brake Blocks « Clutch Facings « Fan Belts « Radiator Hose 
Rubber Covered Equipment « Industrial Rubber, Engineered Plastic, and Sintered Metal Products + Abrasive and Diamond Wheels + Bowling Balls 
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De 


NEW 
SWITCH 


for high-speed 
commutating— 


ee eet ee PN 
Si 


The mercury jet 


no contact bounce = long life 


Unique multi-position rotary switch for data 
sampling where application demands high speed 
as many as 10,000 samples per second), long 
life and low noise. Ideal for’ thermocoupl 
sampling and strain gauge monitoring to a high 
speed analog to digital converter or oscilloscope 


CENA HIGH 


Deltaswitch utilizes rotating jet of mercury to reliability 


connect sequentially each of many stationary CONTROLS LOW 


contacts through low-resistance path to a com maintenance 
mon pole no brushes or slip rings. Operates 


satisfactorily from 1,200 to at least 6,000 rpm NORWOOD CONTROLS 


bd ~~ TT ts @ P - "iT a 
Contact resistance approximately .25 ohm RE REE SE: EEO 


Noise levels of less than 10 microvolts in most EE ey Ve eee 
applications. Flexible dwell time 


Complete technical information available upon request 
Copyright 1956 by Detroit Controls Corp 
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VARISTORS 


1 Reduction of arcing at relay or motor 
® governor contacts. 


THERMISTORS 


) 1. Temperature control. 


2 Stabilization of rectifier circuits by ‘ 2 Temperature compensation. i 
# limitation of peak voltage. WwW : 

3. Voltage control in electronic circuits. een ee ~ 3. Time delay. 

4 Protection of solenoids in ™“ 4. Surge suppression. ' 
* direct current circuits, 


ONE SOURCE 


Gea for ALL your — ES 





< | f 
CERAMIC RESISTOR ~~ 
: REQUIREMENTS... » 
4 j . 
=} 
| COMPLETE 


NON-INDUCTIVE NS 
HIGH WATTAGE oa r 
FIXED RESISTORS 


2 Antenna terminators. ( j 
\ 


Dummy antennas. 


Parasitic oscillator suppressors. 


Power resistors for applications 
* such as radio transmitters and 
inductive heating units. 


bw Nn 


OVER THIRTY VEARS of experience in the development 
and manufacture of special-characteristic Ceramic Resistors, 
plus complete engineering facilities and an experienced engi 
neering staff, are at your service to solve your special resistor 


requirement problems 





a 
-— of GLOBAR® 


7 


ASSEMBLIES 


Ceramic Resistors... like 
these recent designs... are engineered 
by Globar resistor specialists to meet 


the particular electrical, thermal and 


packaging requirements of your circuit. 





A GLOBAR DIVISION Sales Engineer will 
be glad to discuss your application. Or send 
details of your problem direct. Write Globar 


Division, The Carborundum Company, 


Dept. E 87-636, Niagara Falls, New York 


Ceramic Fesistors 


vy CARBORUNDUM 


80 Want more information? Use post card on last page 
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‘Trangsitron 


SILICON 
VOLTAGE 


REGULATORS 


P TO 50 ma 


a / 


P TO 150 ma SV- 


SV 
SV 


SV- 


SV 
SV 
SV 
SY 


P TO 2 AMPS SV 
SV 
SV 
SV 
SV 
SV 
SV 
SV 


804 
805 
806 
808 
810 
812 
815 
818 


904 
905 
906 
908 
910 
912 
915 
918 


Voltage 
Range 
(volts) 

4.3 5.4 
5.2 6.4 
6.2 8.0 
7.5 - 10.0 
9.0 12.0 
11.0 14.5 
13.5 18.0 
17.0 - 21.0 
43- 54 
52- 64 
6.2 8.0 
7.5 10.0 
9.0 12.0 
11.0 - 14.5 
13.5 - 18.0 
17.0 - 21.0 
43- 54 
5.2 6.4 
6.2 - 8.0 
7.5 - 10.0 
9.0 - 12.0 
11.0 - 14.5 
13.5 - 18.0 
17.0 - 21.0 


*“Trangitron 


electronic corporation * 


Germanium Diodes 


Transistors 


Maximum Maximum 
Average Current Dynamic 

ma Resistance 

at 25°C ot 125°C (ohms) 
50 10 55 
40 8 20 
30 6 10 
25 5 20 
20 4 70 
17 3.4 100 
14 2.8 120 
12 2.4 200 
150 30 55 
120 24 20 
90 18 10 
75 15 20 
60 12 70 
50 10 100 
40 8 120 
35 7 200 

fomps) _{ma} 

2.0 400 2 
1.6 320 2 
1.2 240 2 
1.0 200 2 
8 160 2 
7 140 4 
6 120 6 
5 100 8 


SEND FOR 





Transitron’s silicon voltage 
regulators (sometimes called Zener 
diodes) are constant voltage elements 
for control and similiar circuitry 
They provide excellent regulation and 
stability over a wide operating range. 


Through improved thermal design, each 
of the three regulator series will 

give high load currents in the 
smallest possible size. The 
subminiature glass types, for example, 
provide twice the current in less 

than half the size of conventional 
regulators. High power types can be 
used to simplify circuits and 
eliminate amplification stages 
Inquiries are invited on higher 
voltage regulators, and precision, 
temperature compensated voltage 
reference elements 


BULLETIN TE 1352 


Silicon Diodes 


wakefieid, 


massachusetts 


Silicon Rectifiers 
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4 MANUFACTURED “UNDER GLASS"! For optimum cleanliness, 6829's are assembled under 
glass-paneled protective hoods. All G-E employees who build 5-Star Tubes wear rubber 
finger cots, and their uniforms are lint-free Nylon and Dacron. These precautions are 
taken to ward off lint and dust, most frequent causes of intermittent tube “‘shorts’’ 


FIRST GENERAL ELECTRIC 


eae 


HAS LINT-FREE 


recy yyy Terra 


: 


4 LINTIS A TROUBLE-MAKER! The unretouched micro 

photo above shows a strand of lint which easily can ‘Y 1200 WORKERS ASSEMBLE 6829's AND OTHER HIGH-RELIABILITY TUBES in this 5-Star build- 

cause an inter-electrode short-circuit. Dust par ing, located apart from the rest of G.E.’s Owensboro, Ky., tube factory. Because of the 

ticles within a tube have the same harmful effect special white lintless uniforms, plus immaculately clean working conditions, ‘‘Operation 
Snow White’”’ is aptly used to describe G-E 5-Star Tube manufacture. The entire assembly 
and inspection area is pressurized, with air that has been filtered, dehumidified and cooled, 
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4 SPECIALLY TESTED... BIASED TO CUT-OFF FOR LONG INTERVALS! 
Life tests of G-E computer tubes under cut-off conditions, are 
made in order to be sure no “sleeping sickness’’, or failure to 
respond to grid input pulses, develops during inactivity. This 
is determined by means of periodic interface checks. 





4. CHECKED FOR COMPUTER-SERVICE CHARACTERISTICS! G-E 


puter tubes are specifically tested for those electrical qualities 
that closely affect tube operation in computer circuits. Among the 
.. cut-off per 
. difference in cut-off between both triode sections 


characteristics checked are zero-bias plate current . 
formance .. 


O-STAR COMPUTER TUBE 
MANUFACTURE FOR ADDED RELIABILITY 


Shock-resistant design— comprehensive cut-off tests —further establish Type 6829 
as the most trustworthy tube you can apply in military computers! 


General Electric, first to design and build a new 
line of tubes for computers, now pioneers the first 
5-Star high-reliability tube for computer circuits 

analog and binary—where airborne, gunnery, 
or field-transport conditions call for resistance to 


mechanical shock and vibration. 


Type 6829 has the many 5-Star design features 
that give added strength, such as a compact, 
sturdy tube cage ... double mica spacers... a 
double-staked getter. In addition, tube assembly 


is carried on in immaculate surroundings free 


from lint and dust, while special tests assure those 
electrical qualities that are essential in achieving 
computer dependability. 

A 9-pin miniature, the 5-Star 6829 has similar 
characteristics to standard computer Type 5965. 
The new tube is designed for high-speed circuits 
has high perveance, balanced, sharp cut-off quali 
ties, and low heater power requirement (.45 amp). 

Get the complete performance story! Write to 


General Electric Company, Electronic Components 


Division, Sche nectady 5, New York. 





Progress /s Our Most /mportant Prodvet 


GENERAL @@ ELECTRIC 








The original single track recording 
head left little room for choice or 
controversy. But as tracks multi- 
plied, and the heads were stacked, 
troubles developed. More tracks 
per inch required thinner heads 
and closer head spacing. But closer 
head spacing in analog recording 
increased the intertrack crosstalk. 
Wider intertrack shielding had to 
be used, thereby defeating the 
original need, 

Interleaved heads seemed to be 
the answer. The tracks per head 
were halved by alternating them 
on two heads, and mounting the 
heads side-by-side. Crosstalk be- 
came less important for there was 
no longer a tight limit on shielding 
width. 

Interleaved heads performed 
handsomely until applied to really 
precise data work. In aircraft and 
missile testing, for example, the 
wave shape on one track is often 
important only as it relates to wave 
shapes on other tracks, Unfor- 
tunately, time and phase coinci- 
dence among tracks is the one 
thing that interleaved tracks on 
two heads can not provide. By re- 
cording a given number of tracks 


84 


- 


with a single stack head on wider 
tape, far less phase error is ex- 
perienced than with interleaved 
tracks on narrow tape. Thus the 
pendulum has swung back toward 
single stack heads, with the pro- 
viso that individual heads in the 
stack be precisely aligned. Typical 
specifications require that all gaps 
lie between two straight lines 
0.0002” apart, assuring less than 
0.2 mil total scatter. 

On the basis of proved operat- 
ing characteristics, these guides 
have been found extremely useful 
in finding the right head for a given 
application: 

USE SINGLE STACK HEADS 
WHEN time and phase coinci- 
dence among tracks are at all im- 
portant, for in such work pre- 
cisely aligned single stack heads 
are absolutely essential. Evenwhen 
track-jamming is necessary, mod- 
ern intertrack shielding in a well 
designed system can reduce cross- 
talk toa minimum factor. 

USE INTERLEAVED HEADS 
WHEN it is essential that a very 
large number of tracks must be re- 
corded, and considerable time and 
phase displacement among them 


Want more information? Use post card on last page. 


SINGLE STACK versus 
INTERLEAVED HEADS 


for magnetic tape DATA recording 


A lively controversy has raged for years 
over the question, “Are two heads better 
than one?” Davies, a supplier of both 
single-stack and interleaved heads finds 
use for both, and presents a method for 
choosing the best for your applications. 


can be tolerated, or when compat- 
ibility with other equipment using 
interleaved heads is necessary. 

In digital recording there never 
has been any controversy. For one 
thing, crosstalk is not so much of 
a problem. For another, time and 
phase coincidence have always 
been of the utmost importance. If 
interleaved tracks in two separate 
heads are used, even the slightest 
tape stretch or shrinkage between 
recording and playback completely 
destroys coincidence of pulses 
across the tape. 

Whichever side of the fence 
you're on, you're sure to find con- 
siderable use for the detailed cov- 
erage of the entire head situation 
given in Bulletin 3301, “Multi- 
Track Record/Reproduce Heads.” 
Write Davies for your copy. 





LABORATORIES, INCORPORATED 
10721 HANNA STREET © BELTSVILLE, MARYLAND 
WEBSTER 5-2700 
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for critical uses... 
or for assuring 
maximum operating 


uniformity for 


any product. 


Te ny 
a ES 
lee 


substitute for... 


The sample matches the specifications 
... and each subsequent production unit 
is exactly like the sample , . . electrically 
and mechanically. 


STACKPOLE 


® 


FERROMAGNETIC CORES 


Electronic Components Division, STACKPOLE CARBON COMPANY, St. Marys, Pa. 
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‘These capacitors outperform capaci 
tors several times their size. Their tun 
able elements virtually eliminate losses 
due to air diélectric, resulting in wide 
minimum to maximum capacity ranges 
The tuning sleeves are at ground po 
tential, and can be locked firmly to elim 
inate undesirable capacity change 

Every manufacturing detail has to 
conform to the highest quality control 
standards, Because of these standards, 
CTC can guarantee the performance of 
this family, and of every electronic com 
ponent CTC makes, 

Other precision-made CTC com 
ponents that benefit from CTC high 
quality standards include terminals, 
terminal boards, swagers, hardware, in 
sulated terminals and coil forms. For 
all specifications and prices, write 
Cambridge Thermionic Corporation, 


86 


CTC Capacitor Data: Metallized ceramic forms CST-50, in range 
4.5 MMF D’s; CS6-6, in range 1 to 8 MMFD’s; CS6-50, in range 3 to 25 MMFD’s; CST-50-D, a differential capacitor, 
with the top half in range 1.5 to 10 MMFD’s and lower half in range 5 to 10 MMFD’s. 





These Midgets do big jobs well 


437 Concord Ave., Cambridge 38 
Maas. On the West Coast contact FE. V 
Roberts and Associates, Inc., 5068 
West Washington Blvd., Los Angeles 
16, and 61 Renato Court, Redwood 
City, California 


New Series X2122 Stand-Off Capacitors 
with ceramic dielectric are exceptionally rugged 
‘These are general RF by-pass capacitors for use in 
high quality electronic equipment. The encapsulat 
ing resin provides rigidity and durability under 
extreme conditions of shock, vibration, and 
humidity. Over-all height mounted is under % 

Available in a range of values 


CAMBRIDGE THERMIONIC CORPORATION 


makers of guaranteed electronic components 
custom or standard 


Want more information? Use post card on lost page. 
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1.5 to 12.5 MMFD’s; CST-6, in range 0.5 to 


a Ff 
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PHILCO 
Silicon 
Tra nsistors Smeets 


Condition Typical Vaj 
ue 


Current Amplific ation 
Fac tor, hy. 


Output Capacitan e 
2 . 


Maximum Oscillation 
Frequenc RG 


Cutoff Current 
L.w0 OF Lene 


Maximum Power Dissipation—150 » 
Ww 
Maximum ( ollector Voltage—'T-1025.5 
25-25 y 
T-1150-10 y 


Typical V, ~ 1 


PNP Silicon (Saturation Region) “J 


Surface Alloy 
Transistor 


(~ )L—Cx 5 
Collector ( urrent—Milhamps 


Unmatched performance and reliability! Characteristics 
assured by extensive life tests under typical operating condi 


tions. Philco PNP Silicon Transistors make practical 


complete transistorization of military and commer ial circuits 
—where high ambient temperatures are encountered. 

Philco Silicon Transistors are now in pilot production and 
immediately available for initial design work. Specify Type 
T-1025 for amplifier, oscillator and low level general pur- 
pose applications and Type T-1159 for high speed switching 


FEATURES 


@ HIGH TEMPERATURE PERFORMANCE @ VERY LOW LEAKAGE 
CURRENT @ HIGH SPEED © SUITABLE FOR DIRECT COUPLING 


@ LOW SATURATION VOLTAGE © ABSOLUTE HERMETIC SEAL 


Typical Charset aridud, I 


vs. Junction Temperature 


applications 


© of Value at T, = 25°¢ 


Make Philco your prime source f information on 


Silicon Transistor Applications 


Write to Dept. E, Lansdale Tube Company Division, Lansdale, Penna. 


PHILCO CORPORATION 


mpmap cme 








MARINE ELECTRONIC EQUIPMENT 


| =| ©) 


fe re 4 peer DEPTH SOUNDER Sonar unit in 


wide Navy use, now available commercially. Gives clear 
indication of depth on CRT in two scales: 0-100 feet; 
0-100 fathoms. Records continuously in three scales: 0-600 
feet; 0-600 fathoms; 0-6,000 fathoms. 


Cupey 














- ISHSCOPE Most advanced fish finding device on the 
@ AR 


market, available in three versions for deep and shallow 
fishing. Spots fish on CRT at depths to 400 fathoms, then 
magnifies any 10-fathom sector 20 to 40 times for clearer 
view. Compact design, single transducer. 



















RAN Compact, direct-reading aid to long-range navi- 
gation. No special training required to operate. Fix 
obtained from single, 28-tube unit in matter of seconds, 
regardless of weather or sea conditions. Absolutely accu- 
rate though relatively low in cost. 


i ADAR For long and short-range navigation in any 
a ree weather. CRT display gives clear picture on 1, 2, 5, 10 


and 20-mile range. Patented slotted waveguide antenna, 
mounted on transmitter, assures superior definition. Ideal 
where space and generator capacity are limited. 


EDO 












= ap URVEY DEPTH RECORDER 


Extremely accurate equipment for measuring depth of 
| water for survey purposes. Legible, permanent record of 
depth, 0 to 250 fathoms, is made within eight overlapping 
range scales, For permanent or temporary installation. 








& DO CORPORATION + COLLEGE POINT, L.1., N.Y. Since 1925 « 
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from OAK’s great store of switch tooling 
countless switching combinations 


can be readily built 


tla] 
J 
‘ Pad. 


) 


slider 


~ 
ULC 


In producing over 250,000,000 
switches in over 70,000 varieties for 
manufacturers of electronics, OAK 
has developed the world’s most ex- 
tensive inventory of tooling for switch 
making. 

An OAK switch can be designed 
for every low capacity application, 


and produced in most cases from 
existing tooling... your assurance 
of best possible delivery service. 

Whatever your switch application, 
greater engineering experience and 
production facilities will work for you 
when you bring your switching prob- 
lems to OAK. 


We invite your inquiry regarding rotary, slider, rotary slider, pushbutton, plug or 


snap switches 


OAK MEG. CO. 


1260 clybourn ave. + chicago 10, ill. 


. simple or complex, commercial or military. 


! also manufacturers 


of OAK tuners, 
vibrators, choppers 
and other electro- 
mechanical devices, 
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Fn mt yg 

















isolators Single, compact units combine 

best features previously exhibited only by very 

narrow band components, Designed for oper- 

ation at very high power levels into severe load- 
impedance mismatches without deterioration in 
, electrical characteristics. 


i 9 EET 


Attenuators Miniaturized designs pro- 
duced for severe space, weight, and drive power 
limitations. Remotely actuated current varies 
attenuation without moving parts. 


Introducing 


New Microwave 


Modulators Faraday 
rotation devices originally 
designed and produced to sim- 
ulate a nutating radar beam. 
Ruggedized units satisfy MIL 
T-945A, 
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in coaxial line... 


isolators First nonreciprocal ferrite devices 
designed in coaxial line ~ for narrow or 
extremely broad band applications. 







< 





FERRITE Devices 


Coaxial-Line Isolators and other ferrite You can see more of these devices in a new 


units shown here represent new devices just intro- brochure which is yours for the asking. For assist 
duced by Sperry’s Microwave Electronics Division ance in applying these versatile devices, consult 
for advanced electronic systems in the | to 40 kme engineers of the Microwave Electronics Division 
range. These new components result from an inten- Telephone or write directly to this division in Great 
sive research and development program and have Neck, N.Y 


made possible important advances in many Sperry 


systems. Now Sperry has concentrated in its Micro Microwave Electronics Division 
wave Electronics Division specialized engineering GYROSCOPE COMPANY 


+ 


knowledge and facilities for production of a large 


variety of advanced ferrite devices Or ” 


I EN a LR 
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— a new passive cathode material 


¢ 100% stronger than Cathaloy P-50, ideal for ruggedized tubes 
¢ Free of sublimation and grid emission troubles; low interface impedance 
¢ Available in seamless, Weldrawn® and Lockseam* forms 


Latest addition to Superior Tube’s 
family of Cathaloys is Cathaloy P-S1 

~a passive cathode material with 
entirely new properties. 


NEW INGREDIENT 
Cathaloy P-51 is similar to Cathaloy 
P-50 in chemical composition and elec- 
trical characteristics, But the addition of 
approximately 4% tungsten greatly in- 
creases its strength. 





HIGH HOT STRENGTH 

Tests prove that Cathaloy P-51 is twice 
as strong as Cathaloy P-5S0 at operating 
temperatures, This means it is especially 
useful in ruggedized tubes. In all tubes, 
it reduces the risk of failure from shock 
and of bowing. As with all Cathaloys, 
the composition of Cathaloy P-5I is 
carefully controlled by Superior. Every 
melt is checked in an electron tube 
before being approved for production. 


The big name in small tubing 
NORRISTOWN, PA. 


UPGRADE YOUR TUBES 

Cathodes made from Cathaloy P-51 are 
available in either seamless, Weldrawn 
or Lockseam form, and can be fabricated 
to your exact dimensional specifica- 
tions. Write for technical information. 
Superior Tube Company, 2500 German- 
town Ave., Norristown, Pa. 
*Manufactured under U.S. patents. 

Nore. Cathaloy is a trademark of Superior 
Tube Co., Reg. U.S. Pat. Off. 


Yoertirr fide 


Johnson & Hoffman Mfg. Corp., Mineola, N. Y.—an affiliated company making precision metal stampings and deep-drawn parts 
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our 


adership 


protects 
yours... 





It takes a lot of doing to produce the exact same thing over “NL” ULTRA-SMALL Hermetically sealed aluminum cased elec 
and over again hundreds of thousands of times—without trolytics, built for compactness, ruggedness, low leakage, 
slipping up on a thousandth of an inch, watt, or milligram long shelf and in-use life 

This insistence on uniformity has helped build our reputa 

tion as the world’s most Consistently Dependable producer TANTALUM 3 tubular types, all with low power-factor, mois- 
of CAPACITORS, Continuously uniform production is a science ture-impervious hermetic seal, long service and especially 


long shelf life. “TX” with sintered anode; “TAN” miniature 


—one that we've painstakingly pursued since 1910. nae 
foil type; sub-miniature, low-voltage wire anode type “NT 


Typical of the “countless” C-B olevtretytics used by TYPE ‘UP’ Made in the smallest tubular aluminum cans pos- 


major equipment manufacturers the world over are: ible for any given capacity and voltage combination. In 
ingle, dual, triple and quadruple capacity combinations 


“EC MINIATURIZED CERAMIC CASED TUBULARS For cramped 


space applications in hearing aids, transistorized devices, Write for catalog to Cornell-Dubilier Electric Corporation, 
and remote control assembli Le than 4” D., only %” L South Plainfield, New Jersey. 
ONSISTENT EPENDABILITY 
rit 0 ts J NEw BEOF 56 cad ” ESTER @& CAMBRF'(OGE MASS rr ViDEnCce @ HOFPE 
vA ay ” Ali AP > ’ > FPUGUAY SPRINGS 6 VARINA we r Venice CAL , 
A a TH RADIART « <* CLEVELAND “iO, CORNELL-DUBILIER ELECTRIC INTERNATIONAL, N. ¥. 
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NEMS-CLARKE 


The recognized leader in the design and production of Special 
Purpose Receivers, NEMS-CLARKE presents here a few of the 
instruments now being used by industry and government. We 
have a receiver to meet your requirements, whether it be for 
laboratory applications, telemetry reception, propagation study, 
guided missile monitoring, radiosonde reception, television and 
sound rebroadcasting or as a general communication receiver 
where superior performance is desired. 










"te: @ «2, 
TYPE 1400 TYPE 1502 


CRYSTAL CONTROLLED FM 215-245 Mes AM, FM or CW 55-260 Mes 


IF BANDWIOTH Wide band—500 Ke bandwidth IF BANDWIDTH 300 Kes 
at 3 db points. Attenuation + 500 Ke from 
center frequency greater than 60 db. Narrow SQUELCH: BUILT-IN LOW NOISE PREAMP 
band — 100 Ke bandwidth at 3 db points. 
Attenuation + 250 Ke from center frequency 
greater than 60 db. 


FREQUENCY DEVIATION METER Peak reading 
over frequency range from 400 to 80,000 
CPS. Three scales 25, 75 and 150 Ke. 








TYPE 1701 
FM eo .- 55-260 Mes ; 
‘ BANOWIOTH ; seonen Mes TYPE 1670 
\ \ FM 55-260 Mes or 175-260 Mes 
\ \ TYPE 1302 BANDWIDTH 500 Kes or 300 Kes 
\ \ \ AM, FM or CW ‘ 55-260 Mcs 
% IF BANDWIDTHS 300 Kes and 10 Kes 
, SQUELCH Operates on monitor circuit 
\ \ ' VIDEO RESPONSE VARIABLE FROM 1 Ke to 300 Kes 
, AS 
BROADCASTING - TELECASTING 
For the broadcast industry NEMS-CLARKE produces TYPE 1801 


the Field Intensity Meters of 540 ke to 1600 ke and 
54 mc to 240 mc, TV Rebroadcast Receivers, Telesync SINGLE SIDE BAND AM 175-230 Mes 


generators, audio and video jacks, plugs and panels. 


BANDWIDTH 10 Mes 


: O*/ 
NEMS YOSCLARKE, INC. 


ENGINEERING +: DEVELOPMENT: MANUFACTURING : s 


919 JESUP-+-BLAIR DRIVE e SiuveEer SPRING MARYLAN DO 


For further information write Dept. R-3 
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Automatic Electric Type 44 
P P C. P. Clare Type 11 
Differential 


tate h a 


Polarized Substantial Quantities of Every Type On Hand 
TE Large or small orders for relays of any type are filled immediately 
from our comprehensive stock. We save you weeks and months of 
AN Approved delivery time. You are relieved of inventory problems and 
Te production delays. Call us. 


ADVANCE SCHRACK CONTROLS STRUTHERS-DUNN ; TERADO 


Write for new ‘ 
Authorized Distributors for Major Relay Manufacturers. Phone West Chicago 1100 


24 page catalog C-7 All relays are new, inspected and guaranteed, Phone 
us for same day shipment Write for new 24 page catalog C-7 


| ae RELAY SALES, inc. 


A YW 2 
ES P.O. BOX 186-A @ WEST CHICAGO, ILL. 
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For today’s intricate circuitry, A-MP’s 


“Taper Technique”’—with or without Pe ee 
Crimping Machine 
programming boards—makes possible the produces up to 
4,000 finished 


greatest number of orderly connections in Oy Tee ator) 
per hour 


the smallest space. 


See your nearest A-MP representative 
or write the General Office. 





GENERAL OFFICE: HARRIGBURG, PA. 


% A-MP of Coneda, Toronto, Canada 
| . Amp aon MV arogtabh Moora 
i Sockets ald do Voamex Ceichonsin tebe Temas 


F 


Phote courtery of Natrona! Advisory Committee for Aeronautn: 
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ALL 


HUGE ENCLOSURE SHIELDS GUIDED MISSILES 
FOR RADIO-FREQUENCY TESTS AT BELL 


Current F.C.C. regulations governing radio-fre- 
quency interference give much publicity to the 
need for adequate shielding. But an even greater 
need arises from those who must conduct elec- 
tronic tests without interference from external 
sources. 

This was the need at Bell Aircraft Corporation, 
Buffalo, N. Y. But further, Bell asked ACE to 
design, build, and install an enclosure large 
enough to shield a guided missile in its entirety. 
The result is the largest prefabricated shielded 
enclosure ever built. 

This gigantic shield measures 40 feet long, 35 
feet wide, and stands 18 feet high. Made of ACE 
prefabricated panels of galvanized sheet steel, the 
entire structure can be taken down, moved, and 
reassembled at another location if necessary. Yet 
it provides the high levels of attenuation required 


First and Finest 


to test aircraft electronic equipment for conform- 
ance with all military interference specifications 

Other unique features include electrically con- 
trolled sliding doors for maximum opening of 16 
feet high by 21 feet wide... air operated contact 
fingers around the door periphery for positive r-f 
seal... two personnel access doors . . . air-condi 
tioning . . . electric and pneumatic service 
entrances .. . 5000 watts of lighting ... and a 
specially reinforced floor capable of supporting 
extremely heavy loads. 

ACE can solve your shielding problems with 
comparable success — from small bench-size 
“boxes” to huge enclosures even larger than the 
Sell “hangar” described above—meeting all the 
varied requirements of industry, military, and 
medical work. An Ace sales engineer will be glad 
to show you how. Or, write for free catalog on 
ACE standard enclosures. 


in Shielded Enclosures 


ACE ENGINEERING & MACHINE CO., INC. 3644 N. Lawrence St. + Phila. 40, Pa. 
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you'll save time and trouble 
by turning FIRST to BUSS! 


Makers of @ complete line of 
fuses for home, farm, commercial, 
electronic, automotive and 
industrial use. 


By relying on BUSS as your source for 
fuses, you can quickly and easily find the 
type and size fuse you need. The complete 
BUSS line of fuses includes: Standard 
types, dual-element (slow blowing), re- 
newable and one-time types . . . in sizes 
from 1/500 amp. up-—-plus a companion 
line of fuse clips, blocks and holders. 


BUSS fuses are made to protect— 
not to blow needlessly 


When you specify BUSS fuses—users 
of your equipment receive maximum pro- 
tection against damage due to electrical 
faults. And just as important, users are 
safeguarded irritating, useless 
shutdowns caused by faulty fuses blowing 
needlessly. 


against 


BUSSMANN MFG. CO. 
UNIVERSITY AT JEFFERSON 
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(Division of McGraw Electric Co.) 
ST. LOUIS 7, MO. 


A component part that operates as 
intended helps to maintain the reputa- 
tion of your equipment for quality and 
service. That’s why it pays to rely on 
dependable BUSS fuses. 


If you should have a special problem in 
electrical protection . . . the world’s largest 
fuse research laboratory and its staff of 


backed by 
over 42 years of experience. Whenever 


engineers are at your service 


possible, the fuse selected will be available 
in local wholesalers’ stocks, so that your 
device can be easily serviced. 


For more information on BUSS and 
Fusetron small dimension fuses and 
fuseholders ... Write for bulletin SFB, 


wy 
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in volume 
production... 


backed by 5 years’ know-how and over 10,000 units in service 


ON GYROS wy Seves 
SINGLE AXIS, VISCOUS DAMPED 


No manufacturer can show a matching record of precision engineering achievement 

in this most exacting department... or better our record of PROVED service in 

the field. Reeves was one of the first to achieve quantity production to high precision 
See our exhibit standards of the HIG-5 Gyro... the “work-horse”’ of the gyro field. 


BOOTH 333 Now Reeves has stepped up volume on the new HIG-4 to meet both military and 
3rd_ International commercial needs... with these exceptional features: 


AUTOMATION EXTREMELY LOW DRIFT: Trimmed drift rate less than 3” per nour. 
FULLY FLOATED: Wil! withstand over 100 G’s shock. 

MASS UNBALANCE: Less than 0.5 dyne-cm. 

WIDE RANGE: Signal generator sensitivity and torque generator sensitivity. 
EXTREMELY COMPACT: Only 2” dia. x 3” long. 


Exposition 


New York, Nov. 26-30 


Reeves is now ready to meet your requirements with a full range of single-degree- 
of-freedom, viscous damped rate and integrating gyros and accelerometers, volume 
produced to exceptional standards in one of the finest gyro facilities in the world 
Outline your needs for our recommendations. 


REAC Analog Precision 


Computers Floated Gyros Og 


Precision Sere CF FU | 


Resolvers and Mechanical 
Phase Shifters Parts 


REEVES INSTRUMENT CORPORATION 


A Subsidiary of Dynamics Corporation of America 
201 East 9ist Street, New York 28, New York 
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How HARRY WOLFF (Co., Inc., 


AUBURNDALE, MASSACHUSETTS 


prolongs life of $5000 
> RADAR TUBES 


)“3-D 


MICRO-VISION 


A tiny burr on this tuning crown will burn off 










at normal operating temperatures and cause ra- 
dar tube failure. Precision components like 
this are made of metals that cost over $100 per 
pound, The tube costs up to $5000. Obviously, 
rejects and failures are prohibitively costly. 

That’s why Harry Wolff Co., Inc., uses 
Bausch & Lomb Stereomicroscopes to check 368 
different edges of each tuning crown. Inspectors 
see the work right-side-up, clearly magnified in 
vivid 3-dimensional detail. Burrs are quickly 
revealed, and easily scraped off. 

And that’s why Harry Wolff, president, says: 
“We consider the B&L Wide Field Stereomicro- 





scope as important to us as a precision lathe.” 





FREES 
GET THIS EXCLUSIVE 3-D 
MICRO-VISION BOOK 


See actual stereo views! Know 









how and where to use Stereo- 
microscopes. Choose exact 
] oar : model for job needs, with 
BAL 4 . ( r 3! G LO | B unique Selector-Chart. 
Write today for Manual 
D-15. Bausch & Lomb Op- 
tical Co., 61411 St. Paul 
St., Rochester 2, N. Y. 


America’s only complete optical source from giass to finished product 
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BIG NEWS FOR COMPUTER AND INDUSTRIAL DESIGN ENGINEERS 


SILICON BAR 


JUNCTION 
LEAD WIRE 


SILICON UNIJUNCTION 


TRANSISTOR 


New General Electric Silicon Unijunction Transistor 
simplifies circuitry...improves reliability! 


HIS single device, the new G-E Unijunc- 

tion Transistor, does the work of two 
transistors and several other circuit compo- 
nents...reduces circuit complexity, improves 
reliability factors and leads to ultimate 
lower cost. Invented by General Electric and 
developed under Air Force contract, the 
new Unijunction Transistor combines the 
uniformity, stability, and reliability of a 


junction transistor “with the desirable char- 
acteristics of point contact transistors. Its 
dependable high-temperature performance is 
commended for missile, electronic switching 
and relay applications. For further informa- 
tion on the Unijunction Transistor, call or 
write: General Electric Co., Semiconductor 
Products Department, Section NXi116, 
Electronics Park, Syracuse, New York. 


UNIJUNCTION TRANSISTOR 
SAWTOOTH OSCILLATOR INPUT 


: 


TYPICAL GINARY COUNTER | 


USING UNIJUNCTION TRANSISTOR 


CHARACTERIG TICS 


BISTABLE 
LOAD LINE 


VOLTAGE 


| 


FREQUENCY CONSTANT 1S 
wiTHin £ 1% O* TO 120° 


CURRENT (ma) 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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CHASE DRY-ROLLED BRASS & COPPER 


What an amazing timesaver! Wonderfully smooth Chase Dry-Rolled 
strip forms as quickly and easily as ordinary quarter or half-hard 
strip. Yet, parts are so mirror-bright that regular buffing operations 


can be slashed—sometimes even eliminated! a 
Chase Dry-Rolled brass or copper strip is actually burnished at 
the mill, by super-smooth rolls, It’s a special finishing process that e 


can be applied to many of the Chase alloys you regularly use. BRASS & COPPER CO. 


No extra charge for Chase Dry-Rolled strip! That’s why it'll pay WATERBURY 20, CONNECTICUT 
you to call in a Chase representative to talk over the use of this En Ce Sores a 


cost-cutting metal. Call today! 


The Nation's Headquarters for Brass, Copper and Stainless Steel 
Atlanta Baltimore Boston Charlotte Chicago Cincinnati Cleveland Dallas Denver Detroit Grand Rapids Houston Indianapolis Kansas City, Mo. Los Angeles 
Milwaukee Minneapolis Newark New Orleans New York Philadeiphia Pittsburgh Providence Rochester St.Louis Sanfrancisco Seattle Waterbury 
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MILLIONS OF VARIABLE RESISTORS 
for every commercial and military need 


¢ A world-wide reputation . . . for economical uniform high © 315,000 sq. ft. of plant area devoted to variable resistors 
quality assembly . . . on a precision mass production basis . . . ¢ Exceptionally good delivery cycle .. . on both commercial and 
by 1500 skilled, trained-on-the-job specialists . . . to your exact military orders. 
individual specification. . Write for complete 62 page catalog today. 


Typical Bushing Mounted Controls Typical Printed Circuit Controls Typical Military Controls 


Hollow shaft twist ear mounted 15/16" Bushing mounted 15/16" diameter con- 


diameter composition for screwdriver centric tandem composition with SPST 15/16" diameter | walt composition 
adjustment switch 


15/16” diameter composition 


cha ty ae 


1-1/8” diameter concentric tandem tone 2 Seif- supporting snap-in bracket mounted 
switch and composition variable resistor Twist ear mounted 15/16" diameter com- 15/16” diameter composition with SPST 1-1/8” diameter composition 
with SPST on-off switch position with SPST switch switch 


et ee ee) 


1-17/64" diameter 2 watt wirewound Miniaturized clinch ear mounted com- Miniaturized bushing mounted 3/4” dia- 


1-17/64” diameter 2 watt wirewound with 
position meter composition 


locking type bushing 


A CTS control can be tailored to your specific requirement. Let CTS SPE- 
CIALISTS help solve your current control problems. Write or phone today. 


WEST COAST SUBSIDIARY EAST COAST OFFICE SOUTH AMERICA 
Chicago Telephone of 130 N. Broadway Jose Luis Pontet 
California, Inc. Camden 2, New Jersey Buenos Aires, Argentina 
105 Pasadena Avenue Phone: Woodlawn 6-1668 Montevideo, Uruguay 
South Pasadena, Calif. TWX No. Camden Nj 380 Rio de Janeiro, Brazil 
L.A. Phone: Clinton 5-7186 Phila. Phone: Market 7-3129 Sao Paulo, Brazil 
TWX LA 1105 SOUTHWESTERN U.S.A. OTHER EXPORT CHICAGO TELEPHONE SUPPLY 
CANADIAN SUBSIDIARY john A. Green Company Sylvan Ginsbury v4 y/ g 
C. C. Meredith & Co., Ltd. 137 Parkhouse 8 West 40th Street if Thad MMC 
Streetsvilie, Ontario Dalias 7, Texas New York 18, New York 
Phone: 310 Phone: Riverside 3266 Phone: Pennsylvania 6-6239 


ELKHART « INDIANA 


The Exclusive Specialists in Precision Mass Production of Variable Resistors + Founded 1896 
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Automatic production at high output per man-hour is obtained from this complete in-line Stokes 
aluminizing system, used for color TV tube face plates at the RCA tube plant, Lancaster, Pa 


Electronic equipment manufacturers are profiting 
from other Stokes Vacuum Equipment... 


Vacuum Metallizers. Stokes manufactures 
a complete line of vacuum metallizing 
equipment to plate selenium rectifiers, 
printed circuits and other conductive 
coatings on non-conductive materials 


Vacuum Impregnaters. Manufacturers of 
electronic equipment use Stokes vacuum 
impregnation systems for obtaining im 
proved characteristics of coils, capacitors 
and other components 


Vacuum Furnaces. Stokes melting and 
heat-treating furnaces permit electronic 
manufacturers to pre-process taw and 
semi-finished materials with less contami 
nation, for increased life and performance 
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Aluminized on Stokes 
high-production in-line system 


The first continuous production installation for aluminizing color 


TV tube face plates is now operating at the RCA tube plant, 


Lancaster, Pa.— using a Stokes automatic in-line system. 


_— ATION to this unique tube 
design demonstrates the versatility 
that is characteristic of Stokes alumi- 
nizing systems. These systems are 
adaptable co all the television tube 
constructions . both for black and 
white and for color that are now 
being used or developed in the industry 
They are engineered to provide high 
output and flexibility to meet changes 


in production rates and tube sizes. 


The combination of Stokes high speed 
‘Ring-Jet’’ vapor pumps and mechani- 
cal forepumps gives rapid evacuation, 
short cycles and fast production. Sys- 
tems are compact . . . require little floor 
space. Removable electrodes simplify 
filament replacement. Internal cooling 
coils reduce oil temperature rapidly in 
the booster pump before vacuum is re- 
leased. Systems are available in a com- 


plete range of capacities and prices 


High Vacuum Equipment Division 
F, J. STOKES CORPORATION 
5517 Tabor Road, Philadelphia 20, Pa 


A Stokes engineer will be glad to talk 
over your specific tube production re- 
quirements. He is well qualified to 
apply Stokes’ 30 years of experience in 
high vacuum engineering and auto- 
matic production techniques, to solve 
your problem on the most efficient and 
economical basis. For a consultation, 
or for literature useful in your own 


applications, write to Stokes today 


Exclusive Stokes twin-tube unit aluminizes two TV 
cubes at a time. These units can be furnished com 
pletely automatic or manually controlled, in-line or 
tationary in a range of Capacities to meet 
your requirements 
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400X enlargement shows high precision 
gap and track construction. 


B RU S H announces... 


NEW PRECISION 
MAGNETIC HEADS FOR 
CRITICAL RECORDING 
APPLICATIONS 


Brush now offers a new design concept in multi- 
channel magnetic heads which provides extremely 
close tolerances to assure accuracy in recording and 
reproduction. These heads have already been proven 
in exacting airborne and missile applications. 


ADVANTAGES 


@ Uniform output assured by close mechanical 
tolerances on track width and channel spacing 
--- + .0O2 in. maximum. 


@® Channei-to-channeil timing accuracy provided 
by precise gap alignment... .0001 In. maximum. 


@ Crosstaik minimized by full shielding. 


@ Sustained accuracy under severe operating condi- 
tlons assured by our new construction techniques. 


ms 
a 
aa 
a 
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AVAILABILITY 


Brush offers these heads in three designs: providing 
7, 8, or 13 tracks per inch. Heads may be interlaced 
to provide up to 25 tracks per inch. Modifications or 
new designs using this construction technique may 
be made to your requirements. Consult Brush on 
your magnetic head needs — write Brush Electronics 
Company, Department K-110, 3405 Perkins Avenue, 
Cleveland 14, Ohio. 
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More Materials. Alumina, Cordierite, Forsterite, Mag- 
nesium Silicate, Steatite, Titanium Dioxide, Zircon, Zir- 
conium Oxide...to name a few! Custom formulations 
of special-characteristic materials to meet special needs. 


CD. Ci. CB. Cb. 
—— ey my = 
More Production Facilities. The right combination of 
equipment for efficient and economical production in 
any quantity, large or small! FAST DELIVERIES! Great- 
est lineup of high-speed automatic presses in the 
industry: Small tablet varieties, multi-impression rotar 
ies, huge hydraulics. Tooling from our own die shops. 


Vast kiln space —including 
continuous firing. 


controlled atmosphere, 


aacemnatientetienrennie—aasaienese 


’ ies ig : i me a> Wiesaees gee 
Minnesota Mining and * . —— — 
menvicurnn Comer i 


More Latitude in Design. Simplest io most complex. 
Broad tolerance shapes supplied at prices below those 
of almost any other material. Precision tolerances on 
intricate shapes. Over half a century of specialized 
experience in producing “impossibles."’ Free redesign 
service for lower production costs, easier assembly, 
improved performance. AlSiMag Extras; High tempera 
ture metalizing, metal-ceramic combinations 


Why not see what AlSiMag can do in your application? 
Biveprint or sketch plus outline of operating procedure 
will bring you complete details. 


CHATTANOOGA 5, TENN. 





electronics EXPANDS 


EVIE PAP Ora 





dynamic publishing plan 





The electronic industry is moving forward at 
dramatic speed. There is increasing need for 
new knowledge—technical, business, market, 
research, government and topical. 

Long planning, based on keen knowledge of 
the industry, has evolved an efficient new pub- 
lishing package equally effective for subscriber 
and advertiser, 


FOR THE SUBSCRIBER 


Three editions will be published each month, 
10 days apart. One of the three will be the 
“Technical Edition’”’ which will continue to be, 
as it has since 1930, the ‘‘textbook’’ for the 
working engineer. The other two will be “‘Busi- 
ness Editions’”’ and will contain the most com- 
plete business, market, research, government 
and topical information presented anywhere. 
The subscriber will receive the 12 “Technical 
Editions’, the 24 ‘‘Business Editions’’, and the 


A McGRAW-HILL PUBLICATION 


Want more information? Use post card on last page 


increases values 


to subscriber 


and advertiser 


annual “BUYERS’ GUIDE” at the price he 
now pays for 12 issues. He will have presented 
to him every kind of information he can find in 
any other publications in the field. He can file and 
bind the ‘Technical Editions” or all issues as 
his needs dictate. That will be our added service 
to more than 45,000 paid subscribers. 


FOR THE ADVERTISER 
The advertiser can write his own ticket. He can 
remain in the “Technical Edition’’ which will 
continue to be the “‘supermarket,”’ the mightiest 
publishing sales force in the industry. 

In addition to or apart from the ‘Technical 
Edition” he can advertise in either or both of 
the “Business Editions’ as his needs dictate. 

Advertising rates in each of three editions will 
be the same as already announced for 1957. 
Additional 18, 24, 30 and 36 time rates will be 
forthcoming. 


330 
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ITS SERVICES IN 1957 


electronics 


+ reeee ve Comte 
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HERE...is the complete package 


THE TECHNICAL EDITION—Unchanged in general format 
to continue to be the technical working tool for the man who 


designs, produces and uses electronic gear. plus 


TWO BUSINESS EDITIONS for the more than 45,000 sub 
scribers and more than 130,000 pass-on readers who want the 
kind of publication which will keep them advised of everything they The electronics 
need to know. Buyers’ Guide, 
READER SERVICE CARDS in all three editions to provide which is the industry's 
quality inquiries from the quality-controlled subscriber list of source book for pur- 


lectroni chasing electronic 
r . ; 
ae ss products and services. 


READEX— (started in the September issue) for the analytically Published each year 
minded advertising fraternity. mid-June, it contains 


, eiethieeata h : the most accurate, up- 
AND INTERNALLY—An expanded market and research program to-date tetiemnel Wane 


which will be of even greater service than we have provided to buy and where 
heretofore. A revision (now under way) of the electronics 
Manufacturer’s Representatives list. Added editors, added market 
facilities, added qualified subscribers—all to serve you with a 


modern completeness unprecedented in the field ® @ 


WEST 42ND STREET - NEW YORK SEG,N. Y. 
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When Time Is Precious 


...call your Mallory Distributor 


When you need the finest in electronic components 
and need them fast—for repair work, experimental 
circuits, short production runs or any of a dozen 
other applications... your nearby Mallory dis- 
tributor can be your “factory just around the 
corner.”” He can deliver short orders quickly, and 
save you valuable production or research time on 
hurry-up jobs. 


His stocks include the complete range of Mallory 
capacitors, resistors, controls, rheostats, mercury 
batteries, vibrators and selenium rectifiers ...as 
well as other related components by well known 


companies. He can pick practically any rating you 
want right off his shelves and deliver it promptly 
. . often within hours of your call. 


And you can also be sure of top quality... be- 
cause the Mallory components you receive are 
the same as those chosen by leading manufac- 
turers for use in original equipment. 


For details about this program ...a copy of our 
catalog... the name of your nearest distributor 
...@all our local District Office, or write to us 
in Indianapolis. 


Depend on MALLORY for Service ! 


P. R. MALLORY & CO. INC, 
Distributor Division, Dept. A 
P. O. Box 1558, Indianapolis 6, Indiana 
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A MESSAGE TO AMERICAN INDUSTRY 


FIFTH OF A SPECIAL SERIES 


THE SHORTAGE OF SCIENTISTS AND ENGINEERS: 


What Can Be Done 
About It? 


There is no easy or quick way to overcome the 
shortage of scientists and engineers that has 
become a threat to our national security and 
economic progress. The solution can come 
only through diligent efforts extending over sev- 
eral years to bring the supply of technically 
trained people into balance with our needs. 
Meanwhile, the pressure of the shortage can be re- 
lieved if industry, government and education make 
better use of the limited number of scientists and 
engineers now available. 

Earlier editorials in this series have discussed the 
dimensions of the shortage of technical manpower, its 
meaning for our national security and our economic 
well-being and the causes of the shortage. This final 
editorial will survey some of the measures that can be 
taken to overcome the shortage. Most of the proposals 
presented here have been suggested elsewhere. But 
in combination they appear to offer the best hope 
of an answer to this serious national problem. 


Soviet Methods Not For U. S. 


It is clear that no crash program, inspired by 
panic and designed indiscriminately to drive 
hordes of high school students into science and 
engineering, is suitable for the United States. 
Even if we adopted Soviet methods of channeling a 
large portion of our brightest young people into 
technical fields, it would be at least four years before 
results appeared in the volume of college graduates. 
And such an approach would do no credit to the 
American way of life 

Any crash program, whether it involved totalitarian 
methods or simply overselling the advantages of tech- 
nical careers, would be objectionable for other rea 
sons as well. It would jeopardize the quality of scienti- 
fic and engineering training. It would put many young 
people in fields where they have little aptitude and 
deny them to other fields for which they are better 
equipped, And, if carried too far, it might even result 
in the overcrowding that was feared prematurely a 
few years ago. 
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The most important problems for the long 
run, as the preceding editorial in this series 
indicated, are in the area of education. Any real 
solution must reduce the loss of talented high school 
graduates who do not continue their education for 
financial reasons or because of lack of interest, Also, 
it must improve the quality of high school prepara 
tion in science and mathematics and, above all, relieve 
the critical shortage of teachers. 


Basic Needs in Education 


Substantial increases in salaries of teachers 
in most of the nation’s school systems are essen- 
tial if high school students are to receive ade- 
quate preparation for courses in science and 
engineering. Pay scales that have lagged behind 
rising living costs and salaries available in industry 
have placed great strain on even the most devoted 
teachers. There has been a sharp drop in the number 
of new graduates trained to teach science and math 
ematics, and of this smaller number many have de 
cided not to follow careers in tear hing. 

Raising teachers’ salaries to more realistic levels 
must be primarily the job of local school districts, 
aided by state governments. If, in face of rapid in 
creases in school enrollments, local and state resources 
prove insufficient, then federal aid will have to be con 
sidered. Higher teachers’ salaries, however financed 
inevitably mean higher taxes. But without appreciable 
improvement soon, the quality of our entire educa 
tional system is in danger. 

At the college level also, financial aid is needed to 
provide scholarships for promising students and to 
increase faculty salaries. (An earlier series of edi 
torials dealt more fully with these problems, and busi 
ness aid to higher educational institutions has been 
mounting at a gratifying rate.) 

But not all the educational problems related 
to the shortage of scientists and engineers can 
be solved with money. Science and mathematics 
have steadily been de-emphasized as more youngsters 
have gone to high school for terminal education rather 
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How business is helping 
to relieve the shortage of 
technical manpower 


Summary of a 
Survey by McGraw-Hill Correspondents 


Sponsoring summer study programs for high 
school teachers 

Arranging cooperative work-and-study programs 
for students 

Sponsoring college fellowships and scholarships 
in science and engineering 

Paying tuition of employees taking science and 
engineering courses 

Keeping college faculties abreast of new develop- 
ments in industry 

Hiring high school science teachers for summer 
and part-time work 

Giving old, but usable, laboratory equipment 
to schools 

Cooperating in high school science exhibits 

Sponsoring regional science fairs 

Sending syeakers and training aids to schools 

Opening j:‘ants for student tours 

Analyzing jobs to relieve engineers and scientists 
of routine work 


The McGraw-Hill Department of Economics 
will be glad to hear of any other ways busi- 
ness is helping relieve the shortage. 





than for college preparation. This de-emphasis must 
be reversed, 

Techniques of instruction, furthermore, can stand 
improvement at all levels of education, Professor E. P. 
Northrup of the University of Chicago observes: “In 
the past fifty years... there has been a revolutionary 
change in the character of mathematics, yet not a 
trace of this change is to be found in the curricula 
of all but a handful of secondary schools throughout 
the country.” Colleges and universities may have to 
examine old fetishes about light teaching loads and 
small classes in order to make more efficient use of 
their faculties. 


What Industry Can Do 


Industry has the immediate problem of 
better utilization of available technical man- 
power and the long-range responsibility of 
helping increase our resources of trained peo- 
ple. Frantic recruiting practices and reckless 
bidding up of starting salaries—financed largely 
by government money for defense orders — are 
not the answer. There is need for earnest con- 
sideration of incentives for experienced scien- 
tists and engineers, who too often must look to 
sales or executive positions for adequate finan- 
cial recognition, 
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Industry in many instances could make more effi- 
cient use of engineers and scientists by shifting work 
to technicians, clerical personnel and even machines. 
One company found that 159% of the time of an en- 
gineering design group was spent on routine jobs 
and that this valuable time could be saved by adding 
a technician and a clerical worker to the group. 

Other potential sources of technical manpower 
could be tapped more extensively to relieve the short- 
age. Very few women have entered what has been 
traditionally a man’s world, Negroes are only slowls 
gaining educational and employment opportunities 
in technical fields, And many experienced older men 
can still give useful service. 


A Good Beginning 


Much is being accomplished already in efforts to 
attract more young people into scientific and en- 
gineering careers, A summary of some of the things 
business is doing is presented above. Other notable 
contributions are being made by such organizations 
as the professional engineering and scientific societies 
(especially through their manpower commissions), 
the National Science Foundation, the National Re- 
search Council, the National Education Association, 
the National Merit Scholarship Foundation and the 
Thomas Alva Edison Foundation. 

Results are beginning to appear in rising enroll 
ments in engineering schools and technical institutes. 
Between 1951 and last year, according to MeGraw 
Hill’s annual survey of technical institutes, enroll- 
ments in these schools rose from 46,000 to a record 
67,000. Engineering enrollments rose in the same 
period from 166,000 to 243,000. A rising tide of 
graduates is already being made available to Ameri 
can industry. 

This is a good beginning. But only with wider 
appreciation of the serious implications of the 
shortage of scientists and engineers and inten- 
sified efforts on the part of business, govern- 
ment and education to relieve the shortage can 
we hope to overcome this threat to our national 
security and economic well-being. 


This is one of a series of editorials prepared by 
the McGraw-Hill Department of Economies to 
help increase public knowledge and under- 
standing of important nationwide developments 
of particular concern to the business and pro- 
fessional community served by our industrial 
and technical publications. 

Permission is freely extended to newspapers, 
groups or individuals to quote or reprint all or 
parts of the text. 


Di tlt TM eenii 
PRESIDENT 


McGRAW-HILL PUBLISHING COMPANY, INC. 
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in the mastery of servo problems 


Instability, backlash, underdamped response — all these @ Tests AC, DC or 
problems can be identified, measured and rectified with the carrer servos 
aid of the Solartron T.F.A. Now adopted as the standard 

. lots higl 
sritish test equipment for all Guided Missile development Plot oe 

accuracy Nyquist 

and testing. It has recently been hailed in the U.S.A. as the diagrams 
world’s foremost servo test equipment 


Covers 0.1 c/s 
to 1,000 c/s 


Independent of 
harmonics, noise 
and spurious 
frequencies 


Answers G.M.., 
fire-control, 
simulator, computor, 
vibration, magamp 
and all 
servo proble ms 

Solartron Transfer Function Analyser 


For further inf 


feocoyr eMouade< ~~ THE SOLARTRON ELECTRONIC GROUP LTD. 


626 North 


Burbank, Calif. Feedback Contro THAMES DITTON . SURREY . ENGLAND 


899 Matr 
Mas Te 


cand salons aki aes Telephone: EMBerbrook 5522. 
Cables: Solartron, Thames Ditton. 
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TAYLOR 


Laminated Plastics 
Vulcanized Fibre 


Shop Talk 


TAYLOR 


FPESBRE CO. 


Plants in Norristown, Pa. and La Verne, Calif 


PHENOL ~ MELAMINE —SILICONE—EPOXY LAMINATES * COMBINATION LAMINATES * COPPER-CLAD LAMINATES * VULCANIZED FIBRE 


Tips for designers 


Rotary lawn mower utilizes abrasion resist- 
ance of Taylor phenol laminate washer in slip- 
clutch attachment of drive shaft to cutting blade. 


f 


pio “yy 


Coil forms for this solenoid have to operate at 
high temperatures ... an ideal application for 


Taylor glass melamine laminates 


Railroad track-joint insulation, «a specially 
developed grade of Taylor vulcanized fibre, 
withstands heavy impact and mechanical stress 


of high-speed trains. 


Fuel-line clamp for a fighter plane's “pipeline” 
system is machined from Taylor fabric base 
laminate which has high mechanical strength and 


resists extreme temperature and humidity 


NEW TAYLOR 
COPPER-CLAD LAMINATES 
Taylor GEC (glass-epoxy 
Copper-Clad and Taylor XX XP- 
242 cold 


Copper-Clad. 


punching (paper 


phenol) Taylor 
uses high purity rolled copper 
on base materials with out- 


standing electrical properties 


Fuse holder used in power lines for underground trolley service is 


machined to extremely close tolerances from Taylor Grade XX tubing. 


Make strong insulated parts 
.-- from TAYLOR laminated tubes and rods 


These rugged, readily machined 
materials make outstanding elec- 
trical or mechanical components 

at substantial savings in fabrica- 
tion, assembly, and material costs. 
Taylor Laminated tubes and rods 
are the logical choice wherever 
specifications call for mechanical 
strength, heat resistance, and 


electrical insulation. 


Taylor tubes and rods are made 
in many paper, fabric, and glass- 
base grades, with special formula- 
tions of phenol, silicone, melamine, 
or epoxy resins. Within the com- 
plete line the designer and the 
production man can find a variety 
of combinations of electrical and 
physical properties for a broad 
range of product applications. 


Want more information? Use post card on last page. 


Taylor tubes and rods are stand- 
ard products. Tubes are available 
with inside diameters as small as 
three thirty-seconds of an inch . 

rods with diameters from one- 


sixteenth of an inch. 


A Taylor sales engineer will be 
glad to help you select the grade 
and size of laminated tubes or 
rods to match the exact require- 
ments of your application. And, 
you can eliminate many purchas- 
ing, stocking and manufacturing 
problems by having the Taylor 
Fabrication Division produce fin- 
ished parts to your specifications. 
Call your nearest Taylor sales 
engineer for a discussion of your 
specific needs. 
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This 


u high temperature 


- can reduce 
te \ your electroni« 


equipment 






manufacturing 


costs iG ways! 


than conventional units 





of comparable rating! 





SIMPLIFIES ENGINEERING...cuts time normally spent This Silicon Diode is just one of the many thousands 
“designing around” bulky units... provides a quick 


of different types of Selenium and Germanium and 
answer to high temperature problems 


Silicon Rectifiers produced by International Rectifier 
REDUCES EQUIPMENT S81ZE... 20 to | size ratio can reduce Corporation for all DC power needs, from microwatts 
chassis and enclosure size and costs...the dramati to megawatts. Produced to the most exacting stand 
weight difference will be reflected in lower shipping ards of reliability, the performance of these products 
and handling costs. in your equipment will prove the soundness of your 
CUTS ASSEMBLY COSTS... Standard fuse clip mounting engineering judgement. Call upon International 
can save up to 90% of the assembly time spent with Rectifier to assist you in your application. An Appli 
conventional multiple stacks... high temperature cation Advisory Department comprised of over 
characteristics result in less dielectric material and 50 top-flight rectifier engineering specialists will be 
installation labor happy to provide a prompt evaluation and practical 
recommendations, 


international Rectifier 


EXECUTIVE OFFICES: EL GEGUNDO, CALIFORNIA «+ PHONE OREGON 66-6261 


HOw YORK: 1926 TH ST., TRAFALGAR @.3930* CHICAGO) 206 W. WACKER OF ., FRANKLIN 2 S880 


NM CANADA: ATLAS RADIO ar., oT 60 WINGOLO ave. w non? wTA® au 16174 


THE WORLD’S . > E SUPPLIER OF INDUSTRIAL METALLIC RECTIFIERS 


SOUTHERN 
ELECTRONICS 


0K frova tion 


CONDENSE 
AND SAVE! 


Plastic condenser block capacitors 
Save you space, labor, money! 
Multiple capacitors in one block! Now you can install 


one capacitor case and use 125% less space than 
before — at a saving in labor costs of up to 300% 


Let us solve your condenser block problems. Send us 
your requirements. Many case sizes and 
configurations are available with polystyrene 

or MYLAR* dielectric to tolerances as 

close as 1% 


now after years of intense 
research and development of 
military requirements 


@ offers you RC NETWORKS 


PITCH FILTERS 
INTEGRATOR NETWORKS 


RC NETWORK as low as 42% capacitors and 
Yo% resistors for reliable RC value of 1% 


e@ Hermetically sealed and potted 
@ Meets exacting military specifications 
@ SAVES SPACE & LABOR 


@ precision 
DECADE CAPACITORS wit 


attached rotary switch or completely boxed! 


Now on special order! Decade capacitors with higher 
voltae ratings, closer tolerances and capacitance 
from .901 to 10 M.F.D. with polystyrene or 

MYLAR * dielectric to tolerances as low as 1% 


CHECK THESE OUTSTANDING FEATURES: 
@ Standard voltage rating... 200 V.0.C 

@ Very high insulation resistance 

@ Low dissipation factor 

® Low dielectric absorption 

@ Small sizes 


For your most exacting requirements — 
always specify $.£.C 
Wire, write or phone for a complete catalog today! 


239 West Orange Grove Ave., Burbank, California 
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Hallicrafters meets your need for immediate action with 


When the situation calls for countermeasures, you 
/ want action—and fast. It’s the same in the never-ending 
/ 
j/ 
/ 
/ RDA* or Rapid Development Assistance. 


RD nl * battle for superiority in electronic equipment so vital 


to their success. 
J RDA is an entirely separate and self-contained division, 
N o TAN TLY maintained exclusively for development, testing and proto- 
type construction of advanced military electronics devices. 


AVAILABLE This fast-action capability is yours for instantaneous use. 


Behind it is the investment of millions of dollars in laboratory 
To yous and production facilities, together with more than 20 years 


of Hallicrafters leadership in complex electronic equipment. 


Call us today for complete details. 


, tb 
In electronics development, the tough jobs 
get off the ground in a hurry at a itfa Prs 


4401 West Fifth Ave., Chicago 24, Ill. e VAn Buren 6-6300 


The Hallicrafters Company is Experienced and Active in: 


Guided Missile Control Equipment «'Communications Equipment « Countermeasures 
Equipment « Mobile and Fixed Radio and Teletype Stations « Micro Wave Equipment « Radio 


Relay Systems « Portable Communications « Airborne Radar « Loran and Navigational Aids 
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HyperCore Electronic Cores measure up to the highest 
standards of quality and performance. One check is not 
enough ... each core undergoes at least two rigid 
inspections, The first makes certain that it is of the 
specified size... and the second determines that finished 
cores have the desired electrical qualities. All HyperCore 
electronic cores must test well within industry tolerances. 
Special tests for specific operating conditions can be 


made also if desired, 


These tests are the real proof of the superior fabrication 
which combines the finest materials with superior “know 
how”. Result; electronic cores that give better performance 
..+ have greater flux carrying capacity and lower losses. 
And since Moloney HyperCore Electronic Cores are 
wound cores of cold-rolled oriented silicon steel, they are 


smaller and lighter. MES6-17 


Write for Catalog SR 206 
“HyperCores for Magnetic 
Components” and Catalog ST 
3506 “Magnetic Components 


F for Electronic Applications,” 
Specify HyperCore Cores for smaller, 


low loss transformers : = ‘atmniiuapaiia 


MOLONEY ELCECTRIiiue€¢ €OMPAN Y 


snd Filament Transformers « Chokes « Unit Rectifiers «+ 


Pulse Transformers and Charging Chokes + HyperCores. for 


j f r ; ; ronsforn 
Developmental Magnet Components *« Power and Vistributior Trans f 


SALES OFFICES IN ALL PRINCIPAL CITIES @ FACTORIES AT ST. LOUIS 20, MO, AND TORONTO, ONT., CANADA 
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Stand by to launch 


This automatic testing equipment understands 
the story the missile is telling. 

Until the very instant a missile is launched, its 
critical functions must be monitored continuous 
ly. Warning of any failure of function must be 
transmitted instantaneously so that immediate 
remedial action may be taken 

The Stromberg-Carlson Dual Limit Detector 
and Automatic Auto-Pilot Tester work together 
to monitor all functions: auto-pilot, guidance sys 


STROMBERC-CARLSON COMPANY 


o OivisStiton orf 


General Offices and Factories at Rochester, NW. Y.—West Coast plants at San Diego and Los Angeles, Calif. 





CENERAL 


tem, power plant and electrical system. With this 
automatic testing team on the job, complete and 
continuous monitoring is assured 

Checking out guided missiles is only one of 
many uses to which our equipment is put. We 
custom-build automatic equipment to meet a 
myriad of testing requirements for the Armed 
Forces and for industry 

There are plenty of career opportunities here 
for Engineers Why not write us? 


sc 


OYNAMICEG CORPORATION 





STANDARD 


ELECTRIC 


TIME COMPANY 
Springfield 2, 


aeRene hain ha Ree: 


sy 
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PRACTICALLY ALL Representative Manufacturing, Processing and Research Plants 
USE STANDARD PRECISION TIMERS 




























it is our frank belief 
that literally hundreds 
of concerns have not 
yet scratched the sur- 
face of usefulness to 
which Standard Pre- 
cision Timers can be 
put to work in their 









At one of the world's 
largest automotive 
manufacturers — tim- 
ing test action in avuto- 
matic transmission re- 
search, 




































At Eastman Kodak Co 
— timing photo cell 
controlled exposures 
in automatic photo 













For Glenn L. Martin 
Co.'s Gunnery Trainer 
— in 12-channel Play- 












At General Electric 
Co. — Trumbull Divi- 


back System designed Snot : sion — measuring op- 

printing machine. : ; an 

by Cook Research Lab- on time of circuit 
reakers, 






oratories. At Yucca Pass, Nevada 


Proving Grounds — 
helping maintain 
split-second control of 
atomic bomb tests. 


















In Bell Telephone of- 
fices throughout the 
U. S. — timing ele- 
ments required to com- 
plete telephone con- 
nections. 



























At Bendix — Westing- 
house Research Dept. 
laboratories — meas- 
uring brake applica- 
tion and release time 
to 1/100th of a 
second. 












At American Brass Co. 

indicating metal- 
lurgical analysis in Di- 
rect Reading Spectro- 
scope devel- 
oped by Baird 
Associates. 














LL aE s Totalizes 


World's most accurate and 
rugged time measuring instru- 
ment. Built in many different 
and advanced designs to 
meet practically every need 
of precision time measure- 
ment. Requires minimum main- 


SEND TODAY for Bulletin 4198 describing 
entire line with partial list of thousands of cus- 
tomers, and summary of some of the most fre- 


quent (and some of the most unusal) ways 
they use STANDARD ELECTRIC TIMERS. 







tenance. 


Synchronous motor drive. Elec- 
tric clutch controlled by man- 
val switch, automatic switch or 
output of electronic tubes. 
Manval or electric zero reset. 


The STANDARD ELECTRIC TIME Co. 
97 Logan 5St., Springfield 2, Mass. 


! Please send Bulletin 198 describing your line 
‘ of instruments for measuring elapsed time as 
i close as 0.001 seconds 


z 
° 
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> 
= 
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supersonic flight 


7 
PROVES NL HW 


glass-to-metal seal quality 


Tomorrow’s aircraft must be built to 
withstand great extremes of 
temperature, pressure and vibration 
— every component must perform its 
functions accurately and dependably 
at speeds of 2,000 miles per hour 

or more, 


Constantin vacuum-tight, glass-to-metal 
seals were developed to meet the 
great extremes of operating conditions 
that lie ahead. Nover-ending research 
and development are carried on by 
Constantin’s resourceful design 
engineering staff to insure maximum 
performance and non-leakage. This 
quality control and development 

make Constantin units ideal for use 
with complex systems or miniaturized 
components. 

This long experience in the design 

and manufacture of thousands of 
types of glass-to-metal seals will solve 
the most difficult vacuum-sealing 
problems. 

Write today to find out how this 
experience and design versatility will 


MANUFACTURING 
ENGINEERS 


Py . - 
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Where the connection 
is remote... 





aed 
new Deutsch miniature push-pull 
electrical connectors <<“ 


With three strong men, a sackful of special tools, a small boy on the 
end of a fishing line, and a bucket of patience . . . you can make remote 
electrical connections with conventional connectors. In hours. 


Or, you can use a new Deutsch Miniature Push-Pull Electrical 
Connector. Simply push it in with a tube for automatic lock and seal 
... pull back on a lanyard for instant disconnect. In seconds. 


Which would you choose? 


Interest in our complete line of electrical connectors 
has reached such a fever pitch we've prepared an 8-page 
2-color brochure describing them. There’s one for you, 
too. Just send for Bulletin 1101. 























where the problem 
is size... 


where the installation 
is crowded... 


where the connection 
is remote... 


Where the connection 
is blind... 












... you'll want Deutsch Push-Pull Connectors. They operate in the direction of plug 
travel, without threading, bayonet or coupling nut. Push-pull. That's all. (And they 
meet AN “E” requirements, too.) 


where the disconnect 
is ballistic... 





7000 Avalon Boulevard 


The Deutsch Company 
Los Angeles 3, California 





ELECTRONICS — November, 1956 Want more information? Use post card on last page. 19 





El-Menco DUR-MICA Capacitors will match your equipment’s 


life expectancy to at least 15 years! 


A recent series of the toughest trials has proved 

El-Menco DM15, DM20 and DM30 Dur-Mica 

Capacitors outlast all others. Accelerated 

conditions of 11/. times rated voltage at 

ambient temperature of 125° centigrade found 

El-Menco capacitors still going strong after 

10,000 hours. Similar conditions obtaining under 

normal usage would equal a lifetime of over Actuai Size 
15 years! 


Tougher phenolic casing means longer life, 
greater stability, over wide temperature range. 


Meet all humidity, temperature, and electrical 
requirements of both civilian and MIL-C-5 specs. 


Parallel leads simplify use in television, 

electronic brains, miniature printed circuits, 

computors, guided missiles, and other civilian 

and military applications. APA 


Tell us your by ELMAENCO 


specific 


El-Menco Dur-Mica DM15, DM20, and DM30 Capacitors Assure: needs. Write 
for FREE 


1. LONGER LIFE 4, EXCELLENT STABILITY- samples and 
2. POTENT POWER SILVERED MICA catalog on 
your firm's 


3. SMALLER SIZE 5. PEAK PERFORMANCE letterhead 


Take Your Own Word For It. Test El-Menco Dur-Mica Capacitors Yourself. 


THE ELECTRO-MOTIVE MFG. CO., INC. 


WILLIMANTIC, CONNECTICUT 


* molded mica *® mica trimmer 


* tubular paper * ceramic 


Arco Electronics, Inc., 64 White St., New York, N. Y.—Exclusive Supplier 
to Jobbers and Distributors in United States and Canada. 
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STABILINES type T™ (Tubeless Magnetic) 
are the newest automatic voltage 


NO TUBES 


NO TRANSISTORS 
NO MOVING PARTS 


to wear out 


regulators offered by The Superior 
Electric Company. Without tubes, 
moving parts or transistors, the TM’s 
provide constant voltage regardless of 
line or load changes. Where failure at 
any time under the most adverse 
operating conditions cannot be tolerated 
or where maintenance is not a possibility 
for long periods of time, a STABILINE 
type TM is a necessity. 





STABILINE' 


(Tubeless Magnetic) 





FOR UNATTENDED LOCATIONS STABILINE TYPE TM CHARACTERISTICS 












« Microwave relay stations INPUT: 95-135 volts, single phase on nominal FREQUENCY: 60 cycles © 5% 

115 volt types WAVEFORM DISTORTION: 4% moximum 
* Remote installations 195-255 volts, single phase on nominol 230 RESPONSE TIME: Less thon 4 second for or 
volt types dinary line and/or load changes. for extreme 
OUTPUT: Adjustable 110-120 volts on nominal conditions of line and load changes, maximum 
FOR CRITICAL APPLICATIONS 115 volt types response time is 2.0 seconds. (Response time is 
Adjustable 220-240 volts on nominal 230 measured from the time of initiation of transient 

hy out pr » ¥ 

« Where sudden need for tube replacement volt types to the time when ovtpyl voltage is within ond 


ACCURACY: | olt band ¢ ' A remains within rated limits) 
' volt bon or line voltage vari 
ations and/or load magnitude and power LOAD: Available in 1.0, 3.0 and 5.0 KVA ratings 


factor changes POWER FACTOR: 0.5 lagging to 1.0 


can be costly (at a critical time in a proc- 
ess) of impossible (at an unattended 
location) 


« Where conditions cannot tolerate moving 
parts 


THE SUPERIOR ELECTRIC COMPANY 
211 MIDDLE STREET, BRISTOL, CONNECTICUT 





Be sure to see SUPERIOR ELECTRIC'S 


Bekite laslee when it ie in eater aed Please send STABILINE Bulletin S157 


Have your representative call (1) 


Branch Offices: Los Angeles, California « San Francisco, 


| California * Toronto, Ontario, Canada + Miami, Na me 
t Florida * Chicago, illinois «+ Baltimore, Maryland 
i Detrolt, Michigan « New York, New York « Cleveland, Company 
\ Ohie + Dallas, Texas + Seattle, Washington 
r Address 
j City Zone State 


*Trademork Reg. U. S$. Pat. Off 
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MINIATURE SEALED BEAM : RADIO AND ALUMINIZ EC SPECIAL PURPOSE CONDUCT COLOR 
AMPS MEADLAMPS HERS Tv TUBES PICTURE TUBES TUBES TURE TUBES 
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Modern Fireproof Plant 


s 


Reliability Testing 
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OUR MODERN PRODUCTION FACILITIES 
AND PRECISION TEST EQUIPMENT 
mean QUANTITY * RELIABILITY 


More than 1000 relays a day are being shipped to the largest manufacturers 
of military equipment in the United States. Constant testing of sample lots 
from production runs (100% testing in the case of low level relays) has given 
Filtors relays a reliability rating second to none, 


Below is a brief description of the relays pictured above. For complete information 
regarding these types and other types manufactured by Filtors write for catalog today. 


0e89890806 0 @ 


CONTACT ARRANGEMENT................ 6PDT 6PDT 2PDOT 6PDT 6PDT 4PDT 4PDT 

COMTAET RATING o.0cccvcscccccvessoceses 3 3 2 3 3 3 3 

(AMPS. RES. at 26.5 VDC or 115 VAC) 

NOMINAL COIL VOLTAGE iesee aa 26.5 26.5 26.5 26.5 26.5 26.5 

(VOLTS D.C.) 

HOUSING QIAMETER : af " 635” 3” ” \” 1” 

MOUNTING CENTERS.............. 1406 1.406 875 625 1562 1406 1406 

SHOCK (11 millisec). ae 506 50G 506 506 50G 506 506 

VIBRATION at 10G bit 5 to 5 to 5 to 5 to 5 to 5 to 5 to 
500 500 2000 500 500 500 500 

MAX. OPERATE AND RELEASE TIME AT... 10 10 10 10 10 10 10 

NOMINAL VOLTAGE (in milliseconds) 

RELAY TYPE L26F18 26SP18 M26FC6 26SC18 26SE18 26SR12 L26F12 


FOR DRY CIRCUIT (LOW LEVEL) RELAYS ADD THE LETTER “S” AT THE 
END OF THE TYPE DESIGNATION. EXAMPLE; TYPE 265P18S 


All made to MIL-R-5757 and MIL-R-25018 (USAF) 


FILTORS, INC. 


30 SAGAMORE HILL DRIVE, PORT WASHINGTON, L.1., N. ¥., Tel. POrt Washington 7-3850 
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THERMALEZE- 


A PROVEN CLASS “B” FILM WIRE! 


AR SLIME SIE ROE RAM NES, SAR AGE Te 


© Dielectric twist performance establishes Thermaleze 
as Class “‘B’’. 


© Suitable for Class ‘‘B”’ insulation system designs. 


” Over seven years’ practical experience in coils, 
motors, and transformers. 


© Essential balance of mechanical, chemical and 
electrical properties. 


Any time magnet wire is your problem, consult Phelps Dodge 
for the quickest, easiest answer! 





FIRST FOR LASTING QUALITY—FROM MINE TO MARKET ! 


NA, MTL SARA Ei Rae Sts i NT AR ete ee 


she 








PCIE AGATE) BCFA ARES 


124 Want more information? Use post cord on last page November, 1956 ~— ELECTRONICS 





——— 





AGED DIELECTRIC TWISTS 


Conventional Class “A Wire 
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Thermaleze vs. 


-135°C 


130 


— EQUIVALENT LIFE LINE 





$oht tp pp a+ 
AY 
Sz 
bi) ee 
: 4A, 


“SUH ‘3411 JOVUIAV 


yAr ~$—— serene 


y 4 
+ 


240 260 


180 200 8 220 


130 140 150 160 


0 120 
°C 


100 
TEMPERATURE 


twist samples 


NEMA 


IO" 


f< 


=) 


temperature: 





125 


Want more information? Use post cord on last page 


1956 


ELECTRONICS — November 








” 


Patchwork has its place but... 


In an era. of stepped up competition, no manufacturer can hope to keep pace 
with the field while relying on obsolete “patchwork” instrumentation. .. . 
Almost hourly, electronics research is spawning new instruments designed 
to perform a specific function better, in less time, at lower cost. 


But here’s where your independent FIRST SIX* manufacturers’ represent- 
ative enters the picture. He represents what’s new, what’s right in elec- 
tronic product design. What’s more he’s technically qualified to recommend 
and apply industry’s newest product innovations advantageously to your 
instrumentation problems. 


Today, “patehwork” — won't work! Better call in your independent FIRST 
SIX sales engineer. He’ll back up his lines with a full measure of intelligent 
technical service .. . from recommendation to maintenance! 


















* THE FIRST SIX — Six leading, independent manufacturers’ represent- 
atives functioning cooperatively for the advancement of improved 
electronic instrumentation in industry. 


OT om z Me x : 
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printed 
or 
sound 









“THRU-CON” 


print wire boards 


SONIC INDUSTRIES’ PHONOGRAPHS AND 
COMBINATIONS USE GENERAL ELECTRIC 
“THRU-CON” PLATED PRINT WIRE BOARDS 


The chassis requirements of Sonic Industries’ 
famous “Capri” models could not be met with 
conventional etched type circuits or wiring. 
Sonic engineers utilized the space-saving, two- 
sided characteristic of General Electric 
exclusive “Thru-Con” process to design their 
compact chassis. 

Plated-through holes made the use of eyelets 
unnecessary and permitted high-speed, low- 
reject dip soldering. 





Now General Electric “Thru-Con” print wire 
boards are used on all Sonic Industries’ models. 


m 'E.& COMPACT CHASSIS BOARD USED IN SONIC INDUSTRIES’ TWIN 
LIE SPEAKER PORTABLE Hi-Fi PHONOGRAPH. SPACE AND WEIGHT 
PROBLEM REDUCED TO A MINIMUM WITH “THRU-CON’ 


Manufacturers of all products where wiring for descriptive brochure write 
is required should investigate the space-saving, GRNEEAL BSSETEES COMPANY 
- aca ceed : ” SPECIALTY ELECTRONIC COMPONENTS DEPT 
cost-saving features of “Thru-Con” print wire SECTION 127 + AUBURN, NEW YORK 
boards. 


Progress ls Our Most Important Prdvt GENERAL @) ELECTRIC 


SPECIALTY BLECTRONIC COMPONENTS DEPARTMENT * AUBURN, HM. Y. 
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The VARO Model 6505A Frequency Meter is designed for 
use in laboratories and test areas. It is rack-mounted 
Three precision tuning fork oscillators are used to cali 
brate the Frequency Meter and to maintain its accuracy 
and linearity. They maintain a reference frequency accuracy 
of better than 0.02% 

A recorder output is included for driving a suitable record 
ing device. The output voltage is directly proportional to 


MODEL 6505A 


Model 6505A is a direct reading precision device 
for measuring AC frequencies near 400 CPS 


the frequency of the measured voitage and exceptionally 
linear 

The Model 6505A is insensitive to transient voltage 
changes and harmonic or waveform distortion. It requires 
no adjustment for operation with any signal input voltage 
from 6 to 250 volts 


Write for complete details and information 


VARO ; M bg: Co., Inc. 


2201 WALNUT STREET GARLAND, TEXAS 


FACTORY REPREGENTATIVES 


). B. Steed Ray Gilmer 
P.O. Box 459 638 South Van Ness 
Utica, New York 


Want more information? Use post card on last page 


R. H. Bouchard 
941 North Highiand P_O. Box 553 1625 Eye’ St... N. W 
Los Angeles, California Arlington, Virginia 


EXPORT 


Phil McDaniel Steven Nage! 


Far Hills Branct 
Dayton, On« 


Washington, D0. C 
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New EIMAC Microwave Center Open at Salt Lake City for 


ac 1KO15CA local oscillator C Bane tre 


Research and Production of Local Oscillator Klystrons 


A new microwave facility for Eimac local oscil- 


lator reflex klystron research and production has 


Salt Lake ¢ ity, | 


opened at our ‘tah plant. For 13 
years of the 22-year history of Eitel-McCullough, 
Inc., the production excellence of the Sale Lake 
City installation has been instrumental in estab- 
lishing Eimac as the world’s largest manufacturer 


of transmitting tubes 


And now this production skill and decentral- 
ized location, 600 miles from the Pacific Coast, 
combines with research specialization to offer 
ready made advantages to users of reflex kly- 
strons. Investigate these Eimac advantages to 
fulfill your requirements for development or 


production of rugged local oscillator microwave 


$400 6000 m« 


klystrons. 


Research, Factory, and Application Engineering opportunities 
are available with Eimac. For further information write 
Personnel Department, San Bruno, California. 


EITEL- M°CULLOUGH, INC. 


Ss A N eB oe ae Cc a oy Oo FR 
The Worid’s Largest Manutacturer i catia Tubes 
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The Mullard EL34 can be rightly acclaimed as the 
most efficient high fidelity output pentode tube yet 
produced in Britain. It is being fitted in many of 
the British sound reproducing equipments which 
are becoming increasingly popular in the United 
States and Canada. 

Used in push-pull ultra-linear operation (dis- 
tributed load), two EL34 tubes will give 32 watts 
output at a total distortion of less than 1°%. The 
application of negative feedback reduces distortion 
even further. 

The EL34 is equally capable of supplying higher 
power outputs where an increased distortion level 
is acceptable. Under class B conditions, 100 watts 
are obtainable from a pair of EL34 tubes in push- 
pull for a total distortion of 5 °%. 

Another significant feature of this tube is its high 
transconductance value of 11,000 umhos, resulting 
in high power sensitivity and low drive require- 
ments. 

Supplies of the EL34 are now available for 
replacement purposes from the companies 
mentioned below. 


Available in the U.S.A. from:— 
International Electronics Corporation, 
Dpt. €-11, 81 Spring Street, N.Y.12, 
New York, U.S.A 


Mullard 


MULLARD OVERSEAS LTD., CENTURY HOUSE, SHAFTESBURY AVE., LONDON, ENGLAND 


Mullard is the Trade Mark of Mullard Ltd., and is registered Ca 
in most of the principal countries of the world. 
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The British Electronics Industry is making 
giant strides with new developments in a 
variety of fields. Mullard tubes are an 
important contribution to this progress. 


Britain’s 

foremost pentode 
for 25W high 
fidelity equipment 


Principal 
Ratings 


Heater 
6.3V, 1.5A 


Max. plate voltage 
800V 

Max. plate dissipation 
25W 

Max. screen voltage 


425V 


Max. screen dissipation 
BW 


Max. cathode current 
1ISOmA 


Base 
Octal 8-pin 


Available in Canada from:— 
Rogers Majestic Electronics Limited, 
Dept. IN, 11-19 Brentcliffe Road. 
Toronto !7, Ontario. Canada. 


ELECTRONIC TUBES 


vie V35 
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Compare LEACH before you buy 


Test any Leach relay against any comparable relay on the 

market. You'll learn in your own laboratory why the aircraft, 

ated a missile and avionic industries have learned to look for the 
Your own tests will prove —_Terch tabel when they're looking fo 


@ Resistance to greater shock and vibration 


why 50 Mma wy erit ical buyers @ Dependability at higher temperatures 


e Space-saving design 
> ~~ #7 ’ > » © Outstanding reliability 
spec uy Leach 1 elays rhat’s why you find designers depending more and more 


on Leach when system reliability is vital and components 


rice =, must not fail! 





crew te Potted lead t inals Plug-in 


Leach’s family of relays... offering the important advantages emphasized above 


LEACH CORPORATION | LEACH RELAY DIVISION 


5915 AVALON BLVD., LOS ANGELES 3, CALIFORNIA 





DISTRICT OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES OF U.S. AND CANADA 
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The Readerle Bose . 


or... How ABC Helps You Run The Magazine Business 


Readers who pay for magazines are always ripe for new ideas, new informa- 
tion, new trends and new technological developments. By giving or with- 
holding their subscription money, reader-customers vote for or against 
editors and publishers. Counting these “votes” is the important job of the 
Audit Bureau of Circulations — the watchdog of the publishing industry. 


YOU CAN TELL which magazines have fully-audited paid 
circulation when you see the ABC symbol on their 
cover or contents page. This is the symbol that stands 
for the Audit Bureau of Circulations, a cooperative 
organization that sets standards of good business con- 
duct for its publisher members. 


| Ss i 

oe 
HAE 
y BH 


eS 


YOU'RE THE BOSS when you pay money for any. maga- 
zine. Your vote of confidence and your renewals of 
subscriptions are dominant in the thinking of editors 
and publishers. Advertisers are vitally interested, too, 
and their support helps earn the dollars needed to do 
a stronger, more useful editorial job for you. 


—_ 
> 


ACCURATE FIGURES — ABOUT YOU are the heart of 
ABC’s job. ABC does a candid, unbiased, certified 
audit of all subscription figures of member magazines 

and of the subscribers’ jobs, functions, and loca- 
tions. These audits help editors to tailor the contents 
of their magazine to your specific job interests. 


YOU, THE SUBSCRIBER, WIN when you buy ABC maga- 
zines, for this mark is your assurance that you are 
getting a publication tailored to your needs. McGraw- 
Hill has been a charter member of ABC and has sup- 
ported its aims continuously for over 40 years. And 
ABC, in turn, is responsible in many respects for the 
high standard of business magazine publishing today. 


McGRAW-HILL MAGAZINES 


McGRAW-HILL PUBLISHING COMPANY, INC. : 
330 WEST 42nd STREET, NEW YORK 36, N. Y. 





save panel space with LAMBDA d.c. power supplies 


‘NEW COM-PAK SERIES 


"trademark 


4 ma A /seites 0-200, 125-325 and 325-525D.C. VOLTAGE RANGES 


OUTPUT VOL TAGE 
1. rt ted et mre 


REGULATED F 


Ko 
a YOK: 


19” 


Transient Response 
MODELS RANGES AND PRICES (load) Output voltage is constant with- 
in regulation specifications for 
Model’ Output Voltage? Output Current? Base Price’ step-function load change from 
Cc-280 0-200 VDC 0-200 MA 184,50 0 to full load or full load to 0. 
c-281 125-325 VDC 0-200 MA 159.50 
C-282 325-525 VDC 0-200 MA 169.50 
c-480 0-200 VDC 0-400 MA 259.50 
C-481 125-325 VDC 0-400 MA 244.50 
C-482 325-525 VDC 0-400 MA 259.50 
c-880 0-200 VOC 0-800 MA 340.00 . 
C-881 125-325 VDC 0-800 MA 315.00 Ripple and Noise Less than 3 millivolts rms, 
C-882 325-525 VDC 0-800 MA 360.00 Polarity Either positive or negative may 
1For metered models add suffix “M" be grounded 
to model and add $30 to base price. AMBIENT TEMPERATURE 
(For example C-281M, $189.50.) AND DUTY CYCLE Continuous duty at full load 
DC OUTPUT (regulated for line and load): up to 50°C (122°F) ambient. 
AC OuTPUT 


Voltage ......... Refer to chart above. (unregulated ) 6.5 VAC (at 115 VAC Input). 
2Voltage range for any given model C-200 Series 10 AMP. 


is completely covered in four con- 


tinuously variable bands C.400 Series 15 AMP 
C-800 Series 20 AMP 


‘Allows for voltage drop in connect- 
ing leads. Isolated and ungrounded, 


AC INPUT 105-125 VAC, 50-400 CPS 


Internal Impedance 
C-200 Series Less than 6 ohms. 
C-400 Series Less than 3 ohms. 
C-800 Series Less than 1.5 ohms, 


ten Refer to chart above. 


‘Current rating applies over entire 
voltage range 


Regulation (line) ... Better than 0.15% or 0.3 Volt 
(whichever is greater). For in- OVERLOAD PROTECTION: 
put variations from 105-125 Baterne! Overicad 


VAC Protection AC and DC fuses, front panel, 
Regulation (load) Better than 0.25% or 0.5 Volt with built-in blown-fuse indi- 
(whichever is greater). For load cators. 
variations from 0 to full load Internal Failure 
Transient Response Protection Fuse, rear of chassis. 


(line) Output voltage is constant with- 
in regulation specifications for CONTROLS: y 
step-function line voltage change DC Output Controls Band-switches and screw-driver 


of plus (+) 10 volts or minus adjusting vernier-control, rear 
(—) 10 volts rms within the of chassis 
limits of 105-125 VAC AC and DC Switches Front panel. 


Prices and specifications effective November 1956, subject to change without notices 


GERMANIUM RECTIFIERS - TRANSIENT-FREE OUTPUT - HERMETICALLY SEALED TRANSFORMERS 


These new and compact power supplies occupy a_ protected from moisture, they can be depended 


minimum of space, deliver maximum perform- on for long trouble-free service. 
ance. They are without qualification the finest These new Lambda power supplies represent a LAM BDA 


power supplies in Lambda’s long experience. major advance in thermal and mechanical design, Electronics Corp. 
The 400 and 800 MA series include new, more and in outstanding performance. Send in your The First Mame in Power Supplies 
efficient longer lasting germanium rectifiers. All first order now for priority in handling. 
Com-Pak models are constructed with hermeti- 11-11 13987 STREET, 
cally sealed transformers and chokes. Completely SEND FOR NEW CATALOG. Complete specifications for COLLEGE POINT 56, N.Y, 
tf except in 200 MA series all Lambda Power Supplies. Coble Address: Lambdetron, Mew York 








"T his Electronic Reliability Engineer just discovered the IERC way 
to insure his chances of meeting equipment reliability specifications 
and military acceptance schedules, 

Tubes failures (too often and too soon) caused by heat and vibration, 
the major causes of electron tube failures, were his problem. 

With IERC Heat-dissipating Tube Shields, the “heat was off” both 
the suffering tubes and our man with the problem! Tube operating tem 
peratures were lowered as much as 150°C and tubes are lasting 5 times 
longer. Schedules were met—time and money saved —highest tube 
reliability achieved! 





Suspect and investigate the heat and vibration menace when tube fail 
ures plague you. Eliminate it with LIERC Heat-dissipating Tube Shields 

available in sizes for Miniature, Subminiature, Octal and Powe? 
types of electron tubes, 


1ERC literature and latest Octal and Power tube shield Technical Bulletin te available now—FREE! 


International ~k. 


electronic research corporation 
145 West Magnolia Boulevard, Burbank, Calif. 
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ments faster, easier. Five pop- 
ular Tektronix Oscilloscopes 
... Types 541, 545, 531, 535, and 
532...are now manutactured in 
this new mechanical torm. 


\\/ 


Periodic recalibration of your oscilloscope assures the high degree 
of measurement accuracy so important in research and development 
work, Your convenience in this infrequent but critical operation was 


the motivation behind the improved mechanical construction of 


PLUG-IN PREAMPLIFIERS 


53/54K Fast-Rise Unit 
53 /54A Wide-Band Unit 


these five laboratory oscilloscopes. Either side of the new cabinet 
can be lowered out of the way or quickly removed by merely releas- 
ing two quick-opening fasteners. No need to disconnect or move the 
instrument from its operating position. Internal adjustments and 


tube replacements are now really easy to make, enabling you to keep Type 53/54B Wide-Band High-Gain Unit 125 
your oscilloscope at its peak of precision with a minimum of effort Type 53/54C Dual-Trace Fast-Rise Unit 275 
These five oscilloscopes, although improved in appearance and Type 53/54D High-Gain Differential Unit 145 


accessibility, are unchanged electrically. The basic oscilloscope spe- 53,/54E Low-Level Differential Unit 


cifications are such that one of the general-purpose plug-in vertical : ; 
: , " , 8 oe ’ 53/54G Wide-Band Differential Unit 


preamplifiers adapts the instruments to practically all ordinary ap- 


plications. Six additional plug-in units are available for the more Prices f.o.b, Portland, Oregon 


specialized applications frequently encountered in many research 
: . Your Tektronix Field Engineer or Rep 
and development activities. cnnabtattin it Ue tenon ta tunel 
complete specifications and arrange a 
demonstration at your convenience 
TYPE 541 OSCILLOSCOPE dc to 30 me with Fast-Rise Plug-in Unit. Cal 
broted sweep range from 0.02 ysec/em to 5 sec/em, 10-KV accelerating 
potential. 0.2-usec signal delay, 4-cm linear vertical deflection, electronically 
regulated power supplies, square-wave amplitude calibrator Price, without 


plug-in units, $1145. 






ENGINEERS — interested in fur- 
thering the advancement of the 
oscilloscope? We have openings 
for men with creative design abil- 
ity, Please write Richard Ropiequet, 
Vice President, Engineering. 


TYPE 545 OSCILLOSCOPE Some os Type 541 plus triggered and conven 
tional sweep delay, rate pulse generator, and manvol or electrical lock-out 
release for single triggered sweeps. Calibrated sweep-delay range, | psec to 

. 0.1 sec. Price, without plug-in units, $1450, 





TYPE 531 OSCILLOSCOPE — dc to 11 me with Fast-Rise Plug-in Unit. 0.25- 


» 
\ j 
4 
psec signal delay, 6-cm linear vertical deflection. Other characteristics same / 
as Type 541, Price, without plug-in units, $995. 


T & 
TYPE 535 OSCILLOSCOPE — Same os Type 53! plus sweep delay and other ekir raix an 
s choracteristics of the Type 545. Price, without plug-in units, $1300. a & 


TYPE 532 OSCILLOSCOPE ~~ de to 5 mec vertical response. Calibrated sweep P 0 Box 831 . Portland 7 Oregon 
. . ’ 


ronge from 0.2 ysec/cm to 5 sec/cm. 4-KV accelerating potential, 8-cm 
linear vertical deflection, electronically regulated power supplies, square-wave 


omplitude calibrator. Price, without plug-in units, $825. Phone CYpress 2-2611 « TWX-PD 265 « Cable: TEKTRONIX 
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be PREM 1h 
NEW MASTER VOLTOHMYST 
Features WIDE-VISION METER FACE 
RCA-WV-867B...designed for high accuracy, this new 
instrument is well suited to general laboratory use 
as a portable or rack-mounted vacuum tube volt 
meter/ohmmeter and ammeter. The 72-inch meter 
face provides large, easy-to-read scales A mirror 
strip on the meter face enables the reader to elim 
nate needie-to-scale parallax. Tracking error of the 
meter movement is only l or less. The meter 
movement is accurate to 2%. Overall accuracy 
3% full-scale on all ranges. RCA-WV-87B is supplied 
complete with WG-299C probe with built-in switch for 
selecting DC/AC-Ohms. The probe has an exceptior 
ally flexible low-capacitance cable. Frequency re 
sponse 30 cps to 3 Mc (for source impedance of 10 
ohms) on ranges to 500-v. rm 1400-v. peak-to-peak 
» IF +» CONVERTER Oo oO oO 
NEW HIGH-SPEED oO 
NEW RCA HIGH-QUALITY TRANSISTORS oO TOROIDAL FERRITE CORE oO 
~for HIGH-FREQUENCY...COMPUTER...MILITARY APPLICATIONS RCA-221M1 eesti ts teh 
is ari > ed by z s 
TRANSISTOR MEETS MIL-T-25360/4 (USAF) SPECS... RCA-2N206, Manufactured under terisis loap which permits the core to oO 
rigid controls to insure extreme stability and uniformity of characteristics both ini- reverse its magnetic flux polarity when 
tially and throughout life, this transistor undergoes temperature cycling and mois- Oo the correct current combination from two 
ture-resistance tests, to give reliable performance even under severe environmental associated windings is coincidentally ap 
conditions! RCA-2N206 is a nermetically sealed, germanium p-n-p type intended for plied. Because of this characteristic, the oO 
use in military and commercial audio-frequency applications. In a common-emitter oO 221M1 is used in matrices of the coinci 
type circuit with base input, the 2N206 has current transfer ratio of 47, low-frequency de ste cant Sune an 0 aharene Manion tas 
power gain of 46 db, noise factor of 9 db, and max. collector dissipation of 75 mw ene atahace a doe 2 ag , naa oO 
digital computers. Diameter is 0.081 inch 
“DRIFT” TRANSISTOR OFFERS NEW CONCEPT IN TRANSISTOR DESIGN FOR HIGH-FRE- 
QUENCY APPLICATIONS... RCA-2N247 germanium p-n-p type with “built-in” accel Static Characteristics at 
erating field is intended for use as an rf amplifier in military, Commercial, and 
entertainment-type equipment operating at frequencies covering the AM broadcast 1 Ambient Temperature of 25 c re) 
band and up into the short-wave bands. Aliso useful as intermediate-frequency ampli- oO 
fier Of Mixer-osciliator (converter). This transistor features low base resistance and Magnetizing Force required for 
very low feedback capacitance (1.7 wut) which permits the design of rf amplifier cir optimum squarene 1.8 oersted oO 
cuits having high input-circuit efficiency, excellent operating stability, good auto Oo . 
matic-gain-control capabilities over a wide-range of input 1a! levels, and good Maximum Fiux Density 1730 gausse 
signal-to-noise ratio, RCA-2N247 has four flexible leads and utilizes shielding to mini- 
mize interlead capacitances and coupling to adjacent circuit components. The RCA- Maximum Remanent Fiux oO 
2N267 drift transistor having three flexibie leads and intended for compact designs, oO Density 1620 gausse: 
is also available @) 
Coercive Force 1.2 oersteds 
TRANSISTOR FOR COMPUTER AND OTHER ‘ON-OFF’ CONTROL APPLICATIONS... ‘ 
RCA-2N269. Having excellent stability and uniformity of characteristics during life, Oo Squareness Ratio 0.86 Oo 
this hermetically sealed germanium p-n-p type transistor is especially suited for use 
in low-level, medium-speed ‘'on-off"’ control applications such as flip-flop and gating 
circuits. Careful control of the characteristics of the junctions with respect to satura oO oO oO 
tion current, leakage current, and breakdown voltage insure dependabie performance oO oO oO 
in switching applications Max. emitter and collector currents, 100 ma; minimum Oo 
alpha cut-off frequency, 4 Mc; large-signal current transfer ratio, 35 at a collector oO oO oO oO 
to-emitter voltage of -0.15 voit oO oO ‘ 


a o 
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FOR DESIGNE 


~ 

THREE NEW “PENCIL” TUBES FOR UHF EQUIPMENT DESIGNS 
These new ‘A’ versions retain the desirable characteristics of their prototypes but, in addition, 
undergo special tests for fracture, vibrational acceleration, low-frequency vibration, heater e 
cycling, survival, and one-hour stability life performance. All of these tubes can be operated at 
altitudes up to 60,000 feet in unpressurized equipment and are particularly suitable for use in ANOTHER 
mobile equipment and aircraft transmitters TUBE TYPE 
RCA-5876-A is a general-purpose, high-mu triode for use in cathode-drive circuits as an rf power ADDED TO 
amplifier and oscillator, if amplifier, or mixer tube at frequencies up to 1000 Mc; to 1500 Mc as RCA’s 


a frequency multiplier; and to 1700 Mc as an oscillator. it is capable of giving a useful power 


output of 5 watts at 500 Mc as an unmodulated class C rf amplifier; 3 watts at 500 Mc and 750 COMPREHENSIVE 
milliwatts at 1700 Mc as an unmodulated class C oscillator 
“PREMIUM” QUALITY LINE 





RCA-6263-A a medium-mu triode with integral plate radiator, and is intended primarily for use 
& Pp b 


as an rf power amplifier and oscillator in cathode-drive applications. At 500 M t is capable of RCA-5749 is a remote-cutoff pentode of 
giving a useful power output of 10 watts (ICAS) as an unmodulated class C rf power amplifier, or ' the 7-pin miniature type designed espe 
7 watts (ICAS) as an unmodulated class C oscillator. The tube may be operated with reduced cially for use as an rf or if amplifier in 
ratings up to 1700 Mc critical military and industrial applications 

where dependable performance under con 
RCA-6264-A is similar to the 6263-A, and is intended for use particularly as a frequency mult ditions of shock and vibration is paramount 
plier. It is also useful as an rf power amplifier and oscillator. As a frequency tripier to 510 Mc Characteristics are similar to RCA-6BA6 
RCA-6264-A is capable of 3.4 watts output; at 500 Mc it is capable of 10 watts output as an un- 


modulated class C rf power amplifier, and 6 watts as an unmodulated class C oscillator 


“RCA 


RCA OFFERS ; POWER & GAS TUBES” 
NEW | + CERAMIC BUSHINGS— ; BOOKLET— 








PICTURE TUBE .. sie DESIGN FEATURES Cy REVISED 
- ach’ 
with 110-DEGREE Ni OF NEW UNF ye" _UP-To-Date Edition 
emcgres PF 
DEFLECTION ANGLE 7 BEAM POWER TUBES == °* NOW AVAILABLE 
v =. ~~ 
RCA-21CEP4 ... first comm ercially available 110° a wet 
flection-angle picture tube developed by RCA eng ° 
neer estat t new ept TV-set tyle eS 
deflection types. New traight gu with ‘‘prefocu PGIOIC contains descriptions, terminal 
lef mainta nage sharpne ver the entire RCA-6816 and -6884 capable of 80 watts cw out- connections, technical information on RCA 
screen area. The w small neck diameter make put at 400 Mc and 40 watts cw at 1200 Mc and only vacuum power tubes, rectifier tubes, thyra 
f ole the 1 a more efficient yoke requiring 1%” high, 1¥s” in diameter, and 2 ounces in trons, ignitrons, magnetrons, and vacuum 
= Pye, y veney sie iy a Ja. , n - weightRCA-6816 and RCA-6884 are exceptionally gauge tubes. The most up-to-date booklet 
me we suited for oscillator, multiplier, and amplifier f its kind in the industry. 24 pages. Please 

Designed for use in 110° deflection-angle systems use in compact mobile and fixed equipment. Coaxial ye Coupon for your copy 
for horizontal deflection, RCA-6DQ6-A: for vertical electrode structure and low-inductance large-area rf 
deflection, RCA-6CZ5. Both of these types are now electrode terminals insulated from each other by 
commercially available. in addition, a developmental low-loss ceramic bushings facilitate the use of these 
horizonta jeflection transformer and a develop tube n circuits of the coaxial-cylinder cavity type 

tal deflecting yoke both designed especially for Efficient cooling of the plate is effected by a forced 

with wll tube are available on a sampling air-cooled integral radiator, RCA-6816 has a 6.3-voit For copy of the PG-101C Booklet f 
ba t V equipment manufacturers heater. RCA-6884 has a 26.5-volt heater technical data on the following RCA it 

please use this coupon. Check the iter 
. which you are interested. Mail to 


ACA, Commercial Engineering, 
Section K 19R, Harrison, N. J 


For sale nformation on any of the RCA products shown please contact the RCA District Office nearest you 





PG-101C 6816," 6664" 
EAST: HUmboidt 5-3900 MIDWEST: Whitehall 4-2900 WEST: Raymond 3-8361 5876-A,* 6263-A,° Cj $749 
744 Broad Street Suite 1181 6355 East Washington Bivd 6264-A* {) 26247, 26267 
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Never before 
such BIG 


capacitor 
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ACTUAL SIZE 


Another Mallory First 


...the new Mallory Type TNT! Subminiature 
Tantalum Capacitor* 


Only .145” in diameter, 3<’’ long. 
Especially designed for transistorized miniature circuits. 


Write today for complete technical information. 


Expect more...get more from 


SR mr am ANN mT oe ae Dr 8 re eee 


Serving Industry with These Products: 
Electromechanical—Resistors ¢ Switches © Tuning Devices ¢ Vibrators 
Electrochemical—Capacitors ¢ Rectifiers © Mercury Batteries 
Metallurgical—Contacts ¢ Special Metals © Welding Materials 
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*Patent Pending 
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ALAM ORT 


> MATURITY Executives 
speaking recently before engineer 
groups on the West Coast several 
times reaffirmed their faith in 
bigness. Often protesting that 
they believed in private enterprise, 
they still acknowledged the need 
for spreading 
and development 


costs of research 


over abroad 
base. 
Cited 
government stimulation of tran- 
sistor research without which they 
felt we would be 
hind. 
bomb 


were such examples as 


ten be- 
the hydrogen 
credited rapid 


strides in the study of cryogenics. 


years 
Interest in 
was for 

In the field of engineer educa- 
tion it suggested that a 
national testing standard be es- 


was 


tablished and that college students 
whose performance measured up 
be awarded 25-year loans to make 
possible their training. 

Thanks to electronic techniques, 
the insularity of East, West, and 
Middle West rapidly disap- 
pearing. It is a healthy realization, 
and one worthy of engineers, that 
we live in a big country and must 
think in big terms. 


are 


>MARS AND BEYOND ... It is 
becoming increasingly difficult to 
keep man’s feet on the ground, 
literally as well as figuratively. 

The British Interplanetary So- 
has just brought 
magazine devoted to spaceflight. 
An American publisher is on the 
stands with specializing in 
missiles, rockets and other aspects 
of astronautics. Newspapers quot- 
ing scientists assembled in Rome 
say the public will be able to hear 


ciety out a 


one 
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CROSS 


TALK 


telemetering signals emanating 
satellite if they 
have shortwave radios (which, of 
course, they will not be able to do 


unless their sets tune to highly un- 


from America’s 


likely frequencies up around 220 
megacycles). And the Gravity Re- 
search Foundation (Roger W. Bab- 
son) has held a meeting in New 
Hampshire, attended not only by 
many people who have for years 
the but 
newcomers quite 


been hipped on subject 


also by with 
tangible industry and government 
interests. 

Us? We're just packing for a 
mundane business trip to Chicago. 
By train. 


>» RELIABILITY 


of opinion 


Differences 
the 


persist, 


relative to per- 


formance of transistors 
but there is one point upon which 
most engineers now agree. Certain 
types already available at least to 
the military, and others on 
pilot 


pre- 


production lines, are more 


LOOKING AHEAD ... 


W. W. MacDONALD, Editor 
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and rugged than some of 
the resistors, capacitors and other 


with 


stable 


circuit elements 
which they are being teamed 
Design and production and ap- 
plication 
gressed at a rapid rate in recent 
months. 
PWE WUZ WRONG, ALMOST 
... Three months ago we passed 


rumor that 
credit 


passive 


techniques have _ pro- 


federal re 
might 
This could have been 
important to 


along a 
strictions on soon 
be relaxed. 
manufacturers of 
looking for 


money, but it did not happen. 


electronic equipment 


What did happen was that credit 
liberalized on 

$9,000, 
help our 


requirements were 


new homes selling unde) 


which does not directly 


industry meet its immediate com- 


mercial needs. It could, however, 
be a straw in the wind. 


The 
trustworthy 


straw is not an especially 
this 


particular month of November. 


weathervane in 


Electroluminescent screens capable of emitting color as func- 
tion of applied a-c field frequency continue to be actively in 


minds of television engineers 


Superconductors having zero resistance at practical low tem- 
peratures may someday eliminate the need for repeaters in long- 


distance communications cables 


Several television equipment makers are working hard to 


increase 
bandwidt 
equipment cost, long-ran 


Dt 


icture resolution while at the same time reducin 

requirements; short-range objective is reduction o 
objective is to be ready for any 
spectrum regulations the future might bring 











Data sending (left) and receiving (right) 








installations in Philadelphia bank of slow-sweep tv using telephone-company lines 


SLOW-SWEEP TV for 





UMMARY 


By HAROLD E. ENNE 


Technical Hditor and Systems Engineer 
Dage Television Division 
Thompson Products, Ine 

Michigan City, Ind 





New tv system uses 60-cps horizontal and 2 to 7-cps vertical 


repetition rates, in conjunction with long-persistence-phosphor display 


tube, to produce narrow bandwidth video signal of good resolution that 


can be transmitted over telephone or other audio 


communication circuits. 


Reduced scan rates also increase apparent sensitivity of pickup tube 


EVELOPMENT of a slow-sweep 
D tv camera chain utilizing a 
vidicon pickup tube permits use of 
a conventional program-type tele- 
phone line or remote monitor line 
to transmit the video output signal. 

The system is used to transmit 
still pictures. A complete picture 
is scanned every 2 to 7 seconds; the 
time being adjustable. 

The picture tube is a long-per- 
sistence-phosphor radar type with a 
P7 or P19 characteristic, which sets 
certain limitations operating 
concepts, The brightness decay 
characteristic is such that the pic- 
ture vertical frequency should be 
not less than approximately 10 per 
minute to maintain readable infor- 
mation at the picture top when the 
bottom scan line has been reached. 


on 


140 


For convenience, the horizontal 
sean rate is synchronized with the 
a-c line frequency of 50 to 60 eps. 
Since the number of lines, N, con- 
stituting the complete picture is 
determined by the vertical fre- 


quency adjustment, the following 
relationship exists assuming a 60- 
cycle horizontal rate: 


10 
CYCLES 





FIG. 1—Horizontal resolution of system 
as function of bandwidth 


3-sec sweep, N = 60 x 3 = 180 lines 
4-sec sweep, N = 60 x 4 = 240 lines 
5-sec sweep, N = 60 x 5 = 300 lines 
6-sec sweep, N = 60 x 6 = 360 lines 

Actual vertical resolution is N 


lines minus the blanked lines, which 
is approximately 2 lines in slow 
sweep, times the Kell factor. 
Horizontal resolution is limited 
by the apparent resolution of the 
long-persistence phosphors of the 
picture tube and the length and 
electrical characteristics of inter- 
connecting lines to remote receivers. 
Resolution as a function of band- 
width is shown in Fig. 1. 
Although 500-lines resolution is 
possible with a 15-kc telephone line, 
this resolving power may not be 
apparent with the phosphor of the 
slow-sweep display tube. An 8-ke 
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VIDICON 
6198 








PHASE CORREC TOR 


12AuT 


»! 


FIG. 2—Slow-sweep camera uses 6198 vidicon as pickup tube. Tube V.» is used for high-frequency phase correction 


CLOSED-CIRCUIT USE 





line ordinarily allows ample resolu- 
tion for practical subject matter. 
Even though Fig. 1 indicates an 
8-ke line is limited to about 260 
picture elements, the line’s roll-off 
characteristic will permit 300-lines 
horizontal resolution in practice. 


Vidicon Storage 


The vidicon signal results from 
the beam discharge of the target 
charge caused by the light-patterns 
imaged by the camera lens on the 
target area, The output current is 
proportional to surface potential 
and rate of scan. The surface po- 
tential is relative to amount of 
light, target potential and storage 
time. For a given amount of light 
and target potential, factors of sen- 
sitivity are: storage sensitivity; 
charge-discharge rate per picture 
element; and beam diameter (max- 
imum number of picture elements). 

Since the frame time of slow 
sweep is much greater than conven- 
tional field time and the vidicon in- 
creases stored charge during the 
entire frame time, slow sweep vidi- 
con sensitivity is high relative to 
conventional television practice. Al- 
though offset somewhat by the 
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lower scanning velocity, the charge- 
discharge rate is about twice that 
of conventional rate. 

The increase of vidicon storage 
sensitivity in combination with 
narrow-band, high signal-noise am- 
plifiers results in a total light-sensi- 
tivity gain of approximately 120 
over conventional application. 

About 200 ft-candles of incident 
illumination at a target potential 
of 15 to 30 volts is necessary for 
optimum studio pictures in conven- 
tional practice. With slow sweep, 
incident illumination as low as 2 ft- 
candles at a target potential of 15 


volts, with the same lens aperture 
as used for studio practice, is often 
adequate for excellent reproduction 
of motionless subjects. 


Camera 


The camera, shown in Fig. 2, 
contains a vidicon and two twin- 
triode tubes, which provide three 
stages of amplification and a high- 
frequency phase correction stage. 

Direct coupling of the vidicon 
target to the first video amplifier 
minimizes stray capacitance in the 
input grid network, The vidicon 
output voltage is generated across 





Received images on 1-by-3 aspect ratio screen at 2'2-second vertical repetition rate 


14] 





Video signal was transmitted on 8-kc bandwidth line with 20-db attenuation 


load R,. 
in the cathode circuit 


The potentiometer 
of V. per- 
mits target potential adjustment. 


taryvet 


Compensation 


and V,, are cathode 
peaked by small bypass capacitors 
to compensate for stray capacitance 
effects at high frequencies and for 
scanning beam aperture effects, 
Since beam-aperture effect is equiv- 
alent to high-frequency loss without 
phase error and partial cathode by- 
passing introduces high-frequency 
phase shift, stage 
V.» is employed to compensate for 
aperture correction, 


Stages V,, 


phase-corrector 


VIDEO AMP VIDEO AMP 
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The phase correction at high fre- 
quencies prevents the occurrence of 
trailing whites after blacks or neg- 
ative distortion. Positive 
phase distortion black following 
black is prevented by low-frequency 
compensation of the target load by 
R,-C,. This compensates low-fre- 
quency phase shift occuring partic- 
ularly from line-transformer 
acteristics. 


phase 


char- 


Control 


Tube V,, in the camera control- 
monitor unit (Fig. 3) receives the 
camera video by coaxial line. 

The contrast control adjusts the 
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FIG. 3—-Control and monitor unit supplies camera with both horizontal and vertical sweeps 
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video level fed to line output trans- 
former T,. transformer 
output is the receiver 
must be connected in proper 
polarity for a positive picture and 


Since a 
employed, 


used 


correct syne-stripping action. 

The signal is further amplified 
by V, to drive the 7TABP display 
tube. The grid of V,, is clamped on 
a line-to-line basis by driven diodes 
D, and D,. 

Horizontal-rate 
sweep current through the vidicon 
and picture tube horizontal deflec- 
blank the vidicon at 
retrace time and sup- 
information for 
The conventional 


pulses control 


tion coils, 
horizontal 
ply horizontal syne 
lock-in. 
itv practice of utilizing the vidicon 
horizontal blanking pulse for 
ceiver horizontal sync is followed. 

Cathode - coupled multivibrator 
Vie-Via, Which generates horizontal- 
is synchronized by the 


receiver 


re- 


rate pulses, 
neyative-going edge of a pulsating 
positive ripple 
through the resistor, 
ping diode D,, 
supply. 

The formed by C 
and V,,. The vidicon and 
deflection coils are in series so the 
current uniform 
trace slope for a given setting of 
The 
is driven beyond cutoff by 
the negative pulse at the plate of 
V.. during horizontal retrace. This 
same pulse serves as horizontal syne 
The cathode 
horizontal multivibrator 
and D, during 


voltage, coupled 
across clip- 
from the power 
sawtooth is 
monitor 
saw-tooth has a 
the horizontal linearity control. 
vidicon 


for receivers. return 
of the 
triggers clamps D 


retrace, 


Vertical Scan 


the 
sweep current through the vidicon 


Vertical-rate pulses control 
and picture tube vertical deflection 
coils, blank the vidicon at the ver- 
tical rate, blank the picture tube at 
vertical rate and supply an on trig- 
ger during retrace time for the ver- 
tical burst oscillator which supplies 
vertical syne for The 
latter function is the noncon- 
ventional application other than the 


the receiver. 
only 


slow vertical pulse rate. 
The vertical pulse is initially gen- 
multivi- 
repetition 


erated by plate-coupled 
brator V,. The pulse 

rate is determined by the grid po- 
tential of V., and the cathode po- 
tential of V.,. During conduction 
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4A 2AT7 
SYNC AMP 


FIG. 4 


Receiver resembles control-monitor 


of V 
pacitor Cc 


forming ca 
from the 
D, and 
the 


, vertical saw 


is isolated 
cathode potential of V,, by 


toward B+ to form 


The 


charges 


charges 
interval. large capaci 


of C 


trace 


tance over a small 
percentage of the potential supply 
to utilize only the ultralinear por- 
of 


need for a vertical linearity control. 


tion saw formation eliminating 


Trace Interval 


end is deter 
height 


single 


The trace interval 
mined by the monitor 
trol, which sets the 
push-pull output driver bia 


cone- 
ended 
for the 
When ( 


intercept 


deflection coils 


vertical 
sufficiently to 
the grid-cathode cutoff point, V,, is 
driven to cutoff causing D, to con 
duct, 
tive potential at the cathode of V 


toward the negative 


discharges 


This couples C, to the nega 
discharging C 
voltage. 
rhe 
mined 
that 
the camera vertical 


retrace duration deter 
this 


depend ~ 


18 
cathode 
the 


centering 


potential 
ot 


con- 


by 
upon setting 
trol, which determines the point of 
sweep start. 
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unit except for inclusion of sync-processing 


of the 
achieved by permanent magnets al 
the 
adjust 


Centering 


sweep i 
ranged concentrically around 
pi neck 
ment of the controls to fill the top 
the bottom of the The 
height assures 


‘ture tube and by 


and raster 


camera control 
proper utilization of the target area 
vertically. 

The negative pulse at the plate of 
V.. during retrace time is coupled 
o the vidicon grid, as well as the 
picture tube grid, for vertical-rate 
blanking of 
positive pulse at the plate of V4, i 


retrace lines The 
coupled to the grid of vertical burst 
oscillator V,, to gate on a 2-ke burst 
which is coupled into the common 
plate load of video line driver V 

the 


rated, 


In receiver, this burst is 


sepa 


by a tuned circuit, rectified 
and used to deliver triggers to the 
vertical multivibrator for 
This 
tem requirements neces- 
to the 


direct 


receiver 


lock-in. design eliminates 


seVie 


re 8y 


sary when attempting use 


long frame-rate pulse for 


synchronism at the vertical repeti- 
tion rate. 
L'se of the 


burst-ty pe vertk al 


stages and lack of vertical burst oscillator 


syne and employment of a driven 
clamp type afe for horizontal multi- 
vibrator the 


shown in Fig. 4, results in a highly 


control in receiver, 


stable picture. It was considered 
improbable that video or noise sig 
nals containing repetitive 2-ke com 
ponents of sufficient amplitude to 
upset vertical syne would occur 


Thi 


a long experimental period 


theory was proved correct over 


Applications 


of 
can be transmitted and 
15 
equalized to 8 ke or used to modu 


Records moderate complex 


ity repro 


duced for miles over lines 


late a radio transmitter 
j aspect-ratio 
of 4 by 5 


mploying 


The standard 3-by 
unit has a picture 
Another 
ratio 


ize 
inches unit 
l-by-3 picture 
size of 2 by 6 latter 
of 2 by 6 check 
and cards in banking application 
The author is 
H. Fathauer, 
sweep system, and Robert Smith for 
the 


tions 


has a 
The 
for 


aspect 
inches, 
size inches is 
indebted to George 
designer of the slow 

checking 


their assistance 


manuscript 


in 


and their sugge 


143 








CATH 
FOL 


t 


RECTIFIER 


— 


1O-MC 
If AMP 


4 





FIG, 1 





CONSTANT SPEEDO 
NPUT f 
" 


VARIABLE 
SPEED 
T RANS - 
MISSION 


wad ra 

| PROPORTIONAL | 

on CONTROL | 
CIRCUIT 

= : J 


paces | 
NULL SE NSING | / 


_ 1 
AMF +/ 
j | CONTROL 


} , > RELAYS | 


t 


[SERVO 
- 
| MOTOR 


DEMOD 
Sia, 


AMPLIFIER 


OUTPUT ORIVES 
FEED 220% 


TOBAL 


matali 


VIB REED 
CONV 





O FEEDER 


|-=DIELECT DET 
a B GAGE ~< 


. } 
Py yy 
rn (a 
CIGARETTE ROD FORMED 
ANDO SEALED 


V2 SEC BETWEEN TOBACCO METERING 
AND DETECTED ROD WEIGHT 





Block diagram of regulator and rejector portions of density control system 


MOVING CIGARETTE MEASURING CHAMBER 
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FIG. 2—Beta radiation gage block diagram. Beta-particle beam-density transmitted through 
cigarette is compared to that transmitted by a standard cigarette absorber 
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The Front Cover 


Automatic cigarette-making machine. Main 
control cabinet at top contains vibrating- 
reed electrometer fed by beta gage. Regu- 
lator control box is directly. beneath it 
while the beta-gage detector is mounted 
on the right side of the machine 


Controls 


AG TOBACCO for cigarettes is 
R not homogeneous. It is com- 
posed of long strands, short strands, 
a small amount of dust and stem. 
To produce a high-quality cigarette, 
free from loose tobacco, the per- 
centage of short tobacco and dust 
must be kept low. To do this the 
tobacco must be treated gently. 

The feeding and proper placing 
of approximately three pounds of 
nonhomogeneous material a minute 
in an 44-inch diameter paper cylin- 
der at a lineal speed of 275 fpm is 
difficult. In filling, short-term vari- 
ations may result in light or heavy 
cigarettes, while in feeding, varia- 
tions of longer duration may run as 
high as +15 percent of a desired 
mean value, This article discusses 
a servo system that monitors the 
tobacco density and controls both 
of these variables. 


Short Term Variation 


A dielectric bridge controls the 
short-term variation by triggering 
the rejection of individual defective 
cigarettes. A beta-particle gage 
governs tobacco flow to minimize 
long-term variations. An overall 
view of the cigarette-making ma- 
chine shows the beta-particle meas- 
uring head, the control box and the 
main control cabinet. Figure 1 is 
a block diagram of the control units 
of a cigarette-producing machine 
and their associated circuits, 

Rapid measurement of rod den- 
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UMMARY —— Combined use of beta radiation gage and dielectric bridge 


controls both short-term and long-term variations in firmness and density of 


igarettes made by automatic machine. Dielectric bridge measures cigarette- 


rod density automatically to reject cigarettes outside tolerance limits. Beta 


gage controls tobacco feed 


By E. HARRISON, JR. 


American Machine and Foundry Co. 
Raleigh, N. C. 


CIGARETTE MACHINE 


sity is made with a pair of elec- 
trodes between which the rod passes 
before being cut into individual cig- 
arette lengths. These electrodes 
form one leg of a bridge operating 
at approximately 100 me. The 
bridge output is converted and am- 
plified at 10.7 me in a conventional 
superheterodyne system. The 10.7- 
mc signal is rectified and filtered. 

The final dielectric measurement 
appears as a d-c voltage, varying 
about some mean value, having a 
magnitude of one volt for a 1 per- 
cent variation in rod density. Since 
this system of dielectric measure- 
ment is not highly sensitive to slow 
variations in tobacco moisture 
content, supplementary detecting 
equipment must be used to achieve 
the required accuracy. 


Control 


The necessary degree of control 
is obtained by subjecting the mov- 
ing rod to a constant beam of beta 
particles and measuring the num- 
ber as well as the energy of the 
particles that pass completely 
through the rod. This method of 
measurement was chosen because it 
has inherent advantages of sim- 
plicity and reliability. 

The beta-particle source, radio- 
isotope strontium 90, is placed so 
that the emission is properly colli- 
mated through the cigarette rod. 
Figure 2 shows the ionization cham- 
bers and.a block diagram of the 
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converter, demodulator and ampli- 
fier circuits. Particles that pene- 
trate the rod pass into an ionization 
chamber and produce an ion current 
that is directly proportional to the 
number and energy of the trans- 
mitted particles but inversely pro- 
portional to the density of the rod. 

This ion current is compared to 
the current produced by a similar 
standard source-chamber which in- 
cludes a fixed absorber of density 
equal to a portion of the perfect 
cigarette rod. An adjustable trim- 


Control box houses automatic and manual control switches, indicator lamps, alarm bell 
and weight-control potentiometer 


ming absorber is included for pre- 
cisely setting the desired operating 
balance point. The two opposed ion 
currents are applied to a resistance 
of about 10”ohms and the resulting 
voltage is chopped, amplified and 
fed to a phase-sensitive detector 
which yields an output voltage of 
polarity and magnitude correspond- 
ing to the true density of the rod. 

This output voltage is zero at the 
desired mean value. The polarity 
is positive when density is above 
the desired value and negative when 


Pen 
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Interior view of control cabinet shows easy access to components 


below. The magnitude is adjusted 
to one volt for 1-percent deviation. 

Since the time constant of this 
system is long, the highest obtain- 
able frequency is approximately two 
cycles a second. Such a signal can- 
not be used for rejection of indi- 
vidual off-weight cigarettes, but is 
idea) for controlling the tobacco 
feed, This slowly varying signal is 
also used as a reference for the out- 
put of the dielectric measurement 
system and as such compensates for 
the slowly shifting error resulting 
from moisture variation. 


Dielectric Measurement 


The general arrangement of the 
dielectric measuring system’ is 
shown in Fig. 1. Electrodes and a 
bridge box are located in the meas- 
uring head. The bridge box con- 
tains the local oscillator, the mixer 
with its associated output circuit 
and the bridge elements. 

The total capacitance of the meas- 
uring arm of the bridge is approxi- 
mately 8 pf, of which 7.7 yyf is 
residual, The dielectric material in 
the cigarette rod constitutes only 
0.3 puf. Since it is desired to meas- 
ure increments of 2-percent varia- 
tion in the rod with reasonable ac- 
curacy, the bridge must not only be 
stable but also highly sensitive to 
capacitance changes in the order of 
0.006 pyf. 

The error resulting from mois- 
ture variation in the tobacco is ap- 
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proximately a 10-v. signal for a 
l-percent change with an average 
moisture content of 12.5 percent. 
This error is a slow variation rang- 
ing from 1 to 5 v an hour. 

To obtain the required stability, 
considerable attention was given to 
the bridge box. The assembly is 
built around a heavy brass casting 
and all appropriate parts are silver 
plated. Subminiature dual triodes 
are used in both oscillator circuits. 

Temperature - compensating ce- 
ramic capacitors maintain constant 
frequency with the result that after 
a two-hour warmup the drift is neg- 
ligible. The mixer is a germanium 
diode with a miniature iron-core 
transformer coupled to a 5l-ohm 
coaxial output line. 

The bridge normally functions 
with the balancing arm adjusted to 
excessive capacitance, Such a con- 
dition facilitates detecting the di- 
rection of variation as well as the 
magnitude, As cigarette rod den- 
sity increases, the bridge ap- 
proaches balance and the output 
voltage approaches zero. Conversely 
a decrease in rod density yields an 
increase in output voltage, 

The i-f amplifier located in the 
main control cabinet, is matched to 
the signal cable by a cathode-cou- 
pled input stage. 


Beta-Gage System 


Strontium 90 was chosen for the 
beta-gage measurement system be- 


cause of its suitable beta-particle 
energy and its long half-life (25 
years). Actually, strontium-90 beta 
energy is only 0.61 mev, but in the 
decay scheme, it yields yttrium 90, 
which has a short half-life (61 
hours) and a 2.18-mev beta par- 
ticle. The latter is used as the den- 
sity measuring agent. 

Ambient air ionization chambers 
are used both for the measuring 
and the reference systems. The 
chambers are located one above the 
other in the measuring head and 
are connected by a breather tube 
for pressure equalization. Construc- 
tion of the chambers is simple and 
requires no critical materials. 

Phenolic materials are used for 
the insulating parts and conducting 
surfaces are formed by painting 
with a dag dispersion of graphite. 
Each chamber measures 2 by 3 by 3 
in. and has a 0.003-in. polyethylene 
film window mounted at the point 
where the beta particles pass into 
the chambers. 

The measuring chamber is polar- 
ized +200 v; the reference cham- 
ber —200 v. The collector rods of 
the chambers are interconnected to 
permit balancing to zero output cur- 
rent at the desired mean rod den- 
sity. 


Electrometer 


The electrometer control cabinet 
contains the principal control cir- 
cuits for automatic cigarette pro- 
duction. In the electrometer control 
system, currents of approximately 
10” ampere constitute the signal 
from the ionization chambers. The 
electrometer is a _ vibrating-reed 
type, driven by a 600-cycle oscil- 
lator. 

The varying potential obtained 
from the vibrating reed is applied 
to a three-stage high-gain resist- 
The ampli- 
fier output drives a phase-sensitive 


ance-coupled amplifier. 


detector using the reed-driving os- 
cillator voltage as a reference. The 
detector output is filtered and used 
to drive a cathode follower. 

The electrometer system is sta- 
bilized by a large amount of nega- 
tive feedback from the ouput cath- 
ode follower to the input resistor. 
Varying the amount of negative 
feedback controls sensitivity. Out- 
put-signal magnitude is adjusted 
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to one volt for 1-percent variation 
in cigarette weight. A_ six-inch 
meter calibrated —5 percent/0/+5 
percent is mounted on the front 
panel. This meter normally indi- 
cates cigarette weights but is also 
used for zero setting and checks. 

Proportional control is desirable 
because of the delayed response of 
the tobacco-feeding system. A cor- 
rection made to the speed of the 
tobacco feed does not affect the 
measuring system until after a de- 
lay of approximately 1.3 sec. To 
maintain control without undue 
hunting, corrections proportional to 
the error magnitude are required. 
The basic regulator is shown in 
Fig. 3. 

Speed Changer 


The speed changer is capable of 
correcting at a rate of 24 percent 
a second. While the servo motor is 
making this correction, the porpor- 
tional control system develops a 
voltage at a rate equal to the de- 
sired proportional fraction. 

A single section R-C filter ahead 
of the regular grid averages the 
signals from the beta gage. 

The null sensing relay is con- 
nected between the cathodes of the 
regulator triode section V, and the 
proportional control triode section 
V,. Any unbalance between the two 
cathodes will cause the relay to op- 
erate in the direction of the un- 
balance. The delicate contacts on 
the null-sensing relay remove nega- 
tive bias from the relay tube grids 
causing plate circuit relays to op- 
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FIG. 3—Regulator circuit converts beta- 
gage error-signal to servo control signal 
for tobacco feed regulator 
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erate. These plate circuit relays 
have two sets of interlock contacts 
to energize the speed changer servo 
motor for proper rotation and the 
proportional control circuit. 

The grid of V, is fed by the volt- 
age developed across C by current 
from the proportionality adjust- 
ment potentiometer R, through the 
relay contacts and R, or R,, depend- 
ing on which polarity is required. 
Capacitor C discharges through R, 
and the normally closed relay con- 
tacts to ground. The charging time 
constant is approximately 16 sec. 
The discharge or reset time con- 
stant is 2 sec. 

Relay operation is arranged for 
positive polarity voltage feedback 
when the error voltage on the grid 
of V, is positive, and negative 
polarity feedback when the error is 
negative. 

The voltage applied to the grid 
of the proportional control triode 
is the same polarity as the error 
signal, thus decreasing the current 
through the null-sensing relay. As 
the time balance is regained be- 
tween the cathodes, the null-sensing 
relay opens, the controlled plate 
circuit relay closes and the propor- 
tional control voltage is discharged 
or reset. The charging voltage is 
adjusted by screwdriver control R, 
and once properly adjusted for a 
given set of conditions is not 
changed. 

This system provides a series of 
small corrections to the feed, their 
magnitude depending on the rate 
of change of the error signal and 
the proportionality setting. 


Rejection 


The system for rejecting indi- 
vidual cigarettes must combine the 
functions of measurement, data 
storage and electromechanical ejec- 
tion of the cigarette from the ma- 
chine output. 

Measurement is accomplished by 
a dielectric bridge with sensing 
electrodes at the measuring head. 
The bridge signal is converted, 
amplified, rectified and compared 
to the signal from the beta gage. 
The resulting signal is applied to 
the data-storage 

Using the beta-gage signal as a 
reference minimizes errors in the 
dielectric measurement and a suf- 
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FIG. 4—Signal-combining circuit unites 
dielectric detector and beta gage signals 
to prevent long-term drifting 


ficiently accurate composite signal 
is furnished for individual cigarette 
rejection Figure 4 shows the cir- 
cuit 

Memory Wheel 


Data is stored by a rotating 
electromechanical magnetic memory 
wheel, turning at the same rate as 
cigarette rod travel. The magnetic 
memory wheel identifies each ciga- 
rette and delivers signal pulses at 
the proper time for accurate re- 
jection. 

Physical ejection of individual 
undesirable cigarettes from a pro- 
duction rate of up to 1,500 ciga- 
rettes a minute requires fast action 
and accurate timing. Upon receipt 
of an ejection signal from the mag- 
netic memory a thyratron dis- 
charges a storage capacitor through 
the ejector electromagnet. Fingers 
on the electromagnet armature flip 
the cigarette into a chute and col- 
lecting receptacle. 

A weight control makes oc- 
casional small adjustments in cig- 
arette weights. For example, it is 
useful when adjustment of the 
folder section in the maker is re- 
quired to correct for out-of-toler- 
ance cross section of the cigarettes. 
The adjustment range is +24 per- 
cent from an initial mean. 

It is necessary to stop the ma- 
chine periodically to make adjust- 
ments, clean the folder section, start 
a new roll of paper and so forth. 
The regulator system must be in- 


activated during these interrup- 
tions to prevent changes in the 
speed-changer setting. By short 


circuiting the null-sensing relay 
coil in the regulator when the 
cigarette rod stops’ moving, the 
lockout relay prevents undersirable 
setting changes and indicates any 
malfunctioning of the system. 
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PUNCHED-CARD 


By F. DADO, V. PROSCIA and M. RAPHAEL* 


Electronics Research Laboratortes 
Columbia University Engineering Center 
New York, New York 


UMMARY - Both braille and aural-tone indication are provided by 


punched-card reader to permit blind persons to read any standard punched 


card almost as rapidly as by visual inspection. Sensing brushes on reader acti- 


vate one or more of four tones generated by phase-shift oscillators. System 


opens way to opportunities for blind in accounting, computing and research 


Blind operator reads punchcard by feeling braille markings on card-reader (center) and 
listening to tones from oscillator (left) 
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FIG. 1—Phase-shift oscillators consist of dual-triodes and 13 components per tone 
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HERE has been need for a de- 
ghee to allow blind people to 
read data from standard punched 
cards used in business machines, 
accounting machines and comput- 
ers. A _ prototype-model punched- 
card reader is now in use at the 
laboratories, which has far-reach- 
ing potentialities for employment 
of the blind. 


System Description 


The card reader consists of a 
card holder with a linear braille 
seale, a gear-driven slider with 
reading brushes and a coded musi- 
cal-note indicator, as shown in a 
photograph. 

The holder positions the card 
firmly in place as the slider is 
moved laterally across its surface. 
The brushes attached to the slider 
move in parallel lines which coin- 
cide with the rows on the card. 
When a punch mark is reached, the 
brush closes a circuit and a musical 
tone is heard in a pair of ear- 
phones. 

Each musical note or combina- 
tion of two notes represents a defi- 
nite digit from 0 to 9 or 12 and 11, 
that is, the musical tone identifies 
the location of a punch mark in one 
of the twelve rows. 

In practice, rows 0 to 9 are 
scanned separately from rows 12 
and 11 to utilize a four-note code 
system. 

While listening to one of the 


~ * No Now with Gruen Applied Rgjence Labo- 
ratories, Inc., Hempstea 


November, 1956 — ELECTRONICS 





READER for the Blind 





PRINTED COPPER STRIPS 
ON CARD HOLDER 


300-CPS OSC 
4 


L_CATH FOLL 


wor osc 
CATH FOLL 


& 
CATH FOLL 


| 30 CPS OSC 
| CATH FOUL Ww 


9 


OSCILLATOR UNIT CARD HOLDER 


FIG. 2—Simplified representation of method of mixing oscillator 


tones to provide different volume levels 


notes, the column number is read 
by tracing a pointer on the brush 
carrier to a braille scale located on 
the base of the card holder. This 
system, therefore, both locates and 
describes the exact position of a 
punch mark. 


Tone Code 


A four-note coded system was 
chosen to represent any digit which 
might have been punched in the 
card. Digits 0, 1, 2, and 3 are rep- 
resented by single tones and 4 
through 9 are double tones; four 
musical notes being used to iden- 
tify the numbers from 0 through 9. 
The best frequencies were found to 
be about 300, 600, 1,200 and 2,400 
cps. 

The tones are generated by four 
separate phase-shift oscillators 
having cathode-follower outputs, as 
shown in Fig. 1. 


Tone Purity 


It was found that a pure note is 
not necessary to distinguish the 
different tones; any resulting wave- 
shape from the oscillators is ac- 
ceptable. In addition, it is not 
necessary to produce four tones 
that are exactly an octave apart as 
long as they are reasonably close 
to this ratio. 

The most important aspect is the 
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VOLUME 
CONTROL 


OSCILLATOR 
UNIT 


Closeup of card-reader with cover off carriage shows construc- 


tional details. Braille markings are in foreground 


relative volume of the tones, especi- 
ally in the double-note combina- 
tions. The lower-frequency tone of 
a pair of notes should have a 
greater volume than the higher- 
frequency tone. The two notes of 
a pair are more easily recognized 
in this manner. This requirement 
involves changing the amplitude of 
a tone according to the particular 
number it is to indicate. In the 
method of combining tones shown 
in Fig. 2, this proved to be a very 
simple feature to implement. 

The card holder is connected to 
the oscillator unit by a five-wire 
cable and cabie connector at the 
card-holder unit. Four of the wires 
carry the four tones to the card 
unit and are connected through a 
switch to the various copper strips 
on the printed board. This switch 
allows the reading of rows 0 to 9 
or rows 11 and 12. The fifth wire 
of the cable is the common wire for 
all the brush contacts and returns 
the mixed tone from the oscillator 
unit to the volume control for the 
earphones. 

The potentiometer is used as the 
volume control and also as part of 
the mixing circuit the tones. 
The resistance in with the 
line from each oscillator is split 
into different parts to provide the 
different relative volumes required 


for 


series 


in the double-tone cases. The first 
resistor in each tone line is in the 
oscillator unit before the cable. 

The particular wire is brought 
through the switch on the card 
holder to the copper strips in the 
rows which require a _ relatively 
high-volume output. An additional 
series resistor is then connected be- 
tween these strips and those strips 
requiring less volume. 


Controls 


The oscillator unit provides the 
other necessary controls for opera- 
tion of the entire unit. The six- 
position switch (Fig. 1) is used 
to pick the mode of operation. The 
first switch position is the off posi- 
tion. 

The second position is used for 
normal operation and connects the 
oscillator to the card holder. The 
third to sixth positions each dis- 
connect the card holder and pro- 
vide a single tone to the operator 
for calibration purposes. 

To read a card, the operator 
moves the brush carriage over the 
columns to be read. A single or 
double tone will be heard at each 
column and will be broken before 
the tones for the next column are 
connected. 

The device was developed under 
contract APF 30(635) -2807. 





UMMARY —— Steps required to check tv transmitters for station license 


or renewal under FCC proof-of-performance regulations are outlined. Fre- 


quency spectrum, field strength, visual and aural harmonics, frequency 


response and noise test procedures are given along with results obtained by 


one station. Other sources of FCC information are also given 


By JESSE R. SEXTON 


Chief Bngineer 
KALB-TV 


tlecandria, La 


Proof Of Performance 


N"™ TV STATIONS filing for a 
station license after Oct. 1, 
1954, as well as all stations filing 
for renewal of license after that 
date, must comply with new FCC 
proof-of-performance regulations. 


Letter of Information 


The commission's letter of infor- 
mation relating to these regulations 
contains six parts. 

The first three, deal with the per- 
formance requirements for 
of section 3.687. 

It is assumed that the station 
does not transmit color programs 
in color, and that its transmitter 
has been modified to suppress the 
frequencies indicated in the letter, 


color 
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FIG. 1—Setup to obtain attenuation 
against frequency curves and to measure 
upper and lower sideband field strength 
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either by the manufacturer or by 
installing a kit supplied by the 
manufacturer. All manufacturers, 
without exception, make this modi- 
fication kit available to their cus- 
tomers hence complying with this 
portion of the requirements is rela- 
tively simple. 

Part 4 of the letter deals with 
stations transmitting color pro- 
grams in color and is not concerned 
with proof-of-performance tests for 
stations transmitting monochrome 
signals, 

Part 5 requires data showing 
overall attenuation versus modulat- 
ing frequency of demodulated sig- 
nal for modulating frequencies 
from 0 to 4.75 me. 
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Fig. 1 to determine attenuation against 
frequency for the upper sideband 


Further information says the 
amplitude of the 0.2-mc sideband 
must be used as a reference point 
for comparison. 


Test Procedure 


The equipment is set up as 
shown in Fig. 1. The test is made 
with the demodulator probe placed 
in the coaxial line to the antenna 
after the harmonic filter and with 
the transmitter operating into a 
dummy load. The demodulator is 
placed on crystal output. 

To determine the various levels 
of the modulating frequencies the 
screen of a Tektronix oscilloscope 
must be calibrated in db. This is 
done by introducing a video volt- 
age with a bandwidth of 0-5 me 
from a Markasweep generator into 
the transmitter video input. 

The transmitter is then fully 
modulated and the amplitude of 
the signal on the oscilloscope ad- 
justed to a convenient level. 

The signal generator is set at 
0.2 me and the marker pip located. 
The pip will be close to the carrier 
frequency and near the point of 
maximum amplitude of the oscillo- 
scope waveform. This point is 
designated 0 db and a mark is 
placed on the screen, The sweep 
generator attenuators are adjusted 
to add 10 db to the circuit. The 
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Wavetorm exhibit taken from face of cali- 
bration monitor 


Test pattern exhibit taken from the screen 


For ITV 


level on the scope will drop and the 
new level is marked—10 db. Addi- 
tional steps of attenuation are in- 
and each new level is 
with the appropriate db 
until the signal is com- 
pletely attenuated. 

The amplitude of the 0.2-me pip 
is designated 0 db. Additional fre- 
quencies of 0.5, 1.25, 2.00, 3.00 and 
3.5 me are fed into the sweep gene- 


troduced 
marked 
reading 


rator from the signal generator. 
Curves 
The db levels of the various fre- 


quencies are located along the slop- 
ing shoulder of the upper sideband 
and plotted on a curve as seen in 
Fig. 2. 

None of the points should drop 
below the FCC limit indicated on 
the curve, for the rules say: “The 
overall attenuation characteristics 
of the transmitter, measured in the 


AND AS TO COLOR 


RESOLUTION 


antenna transmission line after the 
vestigial sideband filter (if used), 
shall not be greater than the fol- 
lowing amounts below the ideal de- 
modulated curve: 2 db at 0.5 me, 
2 db at 1.25 me, 3 db at 2.0 me, 6 
db at 3.0 me and 12 db at 3.5 me.” 
Should any of these values fall 
below the limit, it will be necessary 
to improve the overall linearity of 
the transmitter. 


Field Strength 


The second paragraph of Part 5 
says: “Field strength or 
of lower sideband for modulating 
frequencies of 200 ke to 5 me and 
of the upper sideband for modulat- 
ing frequencies of 200 ke to 8 me.” 

Further, information from 
tion 3.6871 not included in the 
above says: 


voltage 


sec- 


“All emissions removed 
in frequency in excess of 3 me 


above or below the respective chan 


The information in this article shows how the holder of a monochrome tv broadcast 
station temporary authorization can obtain a full-fledged station license. Under present 


rules, no further proof-of-performance is required if station later decides to broadcast 


color 


it will be necessary, however, to adjust the transmitting equipment for color in con- 


formance with FCC regulations 
described earlier in issues of ELECTRONICS 
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The tests to insure proper color performance have been 
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BROADCASTING 


nel edge shall be attenuated no less 
than 60 db below the visual trans- 
mitted power (or not less than 48 
db below the 0.2-me reference 
point.)” 

In addition, according to section 
3.687 (a) (2), the respective chan- 
nel edges at 1.25 me for the lower 
sideband and 4.75 me for the upper 
sideband must be attenuated no 
less than 20 db. 

To measure the field strength of 
the upper sideband, the equipment 
is set up as shown in Fig. 1. Since 
levels must be measured 3 db above 
and below the respective channel 
edges, a video voltage 0 to 10-me 
wide is used to modulate the trans- 
mitter. 


Sideband 


The 0.2-me sideband is located by 
introducing a 0.2-me signal from 
the signal generator, and is desig- 
nated 0 db. Additional frequencies 
from the external oscillator are 
then fed into the sweep generator 
and their levels recorded, according 
to the actual measurements shown 
in Table I. 

The transmitter is swept with a 
20-mc-wide video voltage to be sure 
there is nothing beyond the 10-me 
range. In this case there was no 
measurable signal beyond the 9.0- 
me point. The various levels are 
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FIG. 4—Setup required to measure car- 
rier fundamental (A) and harmonics (B) 


874 
MRA 


then plotted on a curve, db levels 
versus frequency as shown in 
Fig. BA. 

The same procedure is used to 
measure the lower sideband, The 
results are shown in Fig. 8B. Since 
tv transmitters are single sideband, 
the lower sideband should fall off 
sharply between 0.75 and 1.25 mc. 


Harmonics 


The equipment needed to measure 
both visual and aural r-f harmonics 
includes the following General Ra- 


OECIBELS 
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OECIBELS 


1OTH 


dio types or their equivalents: 
oscillator 1215-B (50-250 mc), for 
Channels 2-6; oscillator 1209-B; 
874-F low-pass filters; 874-GG loss 
pads; 1216-A i-f amplifier; 874-MR 
coaxial element; and 874-FR rejec- 
tion filters, 

Different model numbers of this 
equipment are necessary for Chan- 
nels 7-183 and for the uhf channels. 

The equipment is set up as shown 
in Fig. 4. The level of the funda- 
mental carrier is first measured 
and entered in the appropriate col- 
umn in the data sheet, a sample 
of which is shown in Table II. The 
levels of the various harmonics 
from the second through the tenth 
are then taken and entered. Oc- 
casionally trouble may be encoun- 
tered in differentiating between 
the true harmonic and responses 
generated in the measuring equip- 
ment, especially as the higher 
frequencies are reached, Questions 
of this nature can generally be re- 
solved by disconnecting the equip- 
ment from the transmission line 
and noting whether the response 
disappears or remains. 

The actual frequencies of each 
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FIG. 5——-Plots show level of specific visual harmonics (A) and aural harmonics (B) 


152 


Table I—External Oscillator 
Frequencies 
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harmonic are given on the data 
sheet for each channel. The correc- 
tive factors for each harmonic, as 
shown on the data sheet, are used 
to arrive at the true db levels. The 
level of the fundamental carrier is 
then assumed to equal 0 db and is 
plotted along with the levels of the 
harmonics below the fundamental 
level as computed from the data 
sheet. Figure 5 shows plots for both 
aural and visual carriers. 

When the measurements are 
taken, the transmitter should be 
at full power output and operating 
into a dummy load. Also, the 
measurements must be made with 
the probe placed in the transmis- 
sion line after the harmonic filters. 
Each harmonic must be a minimum 
of 60 db below the level of the 
fundamental to comply with the 
requirements, 


Photographs 


Further requirements concern- 
ing the visual section of the trans- 
mitter include taking photographs 
of a waveform and test pattern. 
The photograph submitted as a 
waveform exhibit was taken from 
the face of the calibration monitor 
waveform oscilloscope being driven 
from the demodulator and was that 
of a standard test pattern. In this 
exhibit it is necessary that the set- 
up interval be shown plainly to be 
within 24 percent of the value of 
74 percent set by the commission. 

The photograph of the test pat- 
tern was taken from the screen of 
the calibration monitor. It is per- 
missible to use an ordinary home 
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tv receiver if the picture shows 
adequate detail. Requirements are 
that it show at least 350 lines of 
resolution and 5 shades of gray. 


Aural Tests 


For the frequency-response curve, 
the system must be measured from 
the studio microphone input to the 
transmitter output over a band of 
50 to 15,000 eps, excluding any 
limiting amplifiers but including 
preemphasis. Each point must fall 
between the limits shown in Fig. 6 
and Appendix 8, Fig. 8, Part 3 
Rules and Regulations. 

To make this test, the equipment 
is set up as shown in Fig. 7. A loss 
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FIG. 6—Limits for frequency response 

are shown as standard preemphasis 

curve at top and FCC limit at bottom with 

specific points obtained between 


Fig. 7—Setup required to make aural measurements 


pad is introduced between the os- 
cillator and microphone input to 
lower the output of the oscillator 
approximately 50 db, depending on 
the type microphone and preampli- 
fier used. The pad should match 
the impedance of the microphone 
preamplifier input and the output 
of the oscillator. It should be made 
of noninductive resistors and the 
capacitance between resistors and 
between input and output leads 
should be kept as low as possible 
since small capacitances at higher 
audio frequencies can result in in- 
correct readings, 

The db meter should be large and 
have a scale showing at least —18 
to +-4 db. Since preemphasis is em- 
ployed and, to comply with the 
regulations, the transmitter must 


Table II—Sample Harmonic Measurement Date Sheet 


Harmonic Freq Set LO 


Fund Filt | 
Out 


roar || 
In 


2nd 


77.25 107.25 


154.5 184.! 


3rd 231.75 261 

ith } 309.0 ve 339 
386, 25 ' 416.2 
163 5 4 193 

"$40.75 | 570.2 


618. 


648 


695 


*A small spurious response may be found 6.4 mc below the true local oscillator frequency. 


two close responses. 
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Nearest A 
Spurious 
Resp-mc db db 


Level 
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30db 


30db 


Corr 


Coupling 
Loup-db 


be kept at 100 per cent modulation 
for each reading, it is necessary 
that the input values not output 
values be read and plotted. If the 
input level were maintained at a 
constant value for each frequency, 
as is generally done in making am- 
plitude-modulation tests, the out- 
put level, instead of remaining at 
100-percent modulation, would 
vary over a wide range owing to 
the preemphasis. 


Frequency Response 


A signal of 50 cps is introduced 
into the microphone input from the 
oscillator. All gains are set at nor- 
mal, and any program limiters or 
compressing devices are removed 
from the circuit. The oscillator 
level is adjusted so that the trans- 
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Level 


78 


Set the local oscillator to the higher of the 
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FIG, 8—Plots show distortion at 25 (A), 50 (B) and 100-percent modulation (C) as measured at 100-percent modulation 


mitter modulation monitor reads 
exactly 100 percent. 

The signal input meter reading 
will fall between 0 and -+-4 db. 
This value is carefully read and 
recorded, Without changing gain 
control settings other than oscil- 
lator level, frequencies of 100, 400, 
1,000, 5,000 10,000 and 15,000 eps 
are fed into the system and the 
level read on the input meter for 
each frequency. At each frequency 
the transmitter should be returned 
to 100-percent modulation. 

At 15,000 cps, the input level 
reading will have dropped off to 
—16 to 20 db for 100-percent 
modulation. Since the various in- 
put signal levels were read rather 
than output, the data represents 
an image of the output. A true 
curve is obtained by changing the 
polarity sign of each reading. The 
frequency response curve thus ob- 
tained and must fall between the 
upper and lower limits of the FCC 
curve, 

There is nothing to prevent 
shifting the entire curve up or 
down if doing so will fit it between 
the limits. For example, if the 


50-cps reading is +-1 db and the 
15,000-cps level falls outside the 
upper limit at +-18 db, the entire 
curve may be moved downward 14 
db thereby bringing the 15,000-cps 





FIG, 9—-Recommended method for meas- 
uring a-m noise on {-m carriers 
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reading well within the upper 
limit while still keeping the 50-cps 
reading within the lower limit. If 
the curve will not fit between the 
limits of the standard curve, then 
the frequency response of the sys- 
tem is not satisfactory and must 
be improved. 


Distortion 


Distortion must be measured at 
100-percent modulation for a fre- 
quency band of 50 to 15,000 cps 
and at 50-percent and 25-percent 
modulation for a frequency band 
of 50 to 5000 cps. The distortion 
levels must not rise above the fol- 
lowing values: 50 to 100 eps 3.5 
percent; 100 to 7,500 cps 2.5 per- 
cent and 7,500 to 15,000 cps 3.0 
percent. 

The test set up is shown in Fig. 
7. A signal of 50 cps from the os- 
cillator is fed into the microphone 
input, With all gains set at normal, 
the oscillator input level is ad- 
justed for a 100-percent reading 
on the modulation monitor. The 
amount of distortion is read from 
the distortion and noise meter and 
recorded, For 100-percent modula- 
tion this is repeated for frequen- 
cies of 100, 400, 1,000, 5,000, 7,500, 
10,000, and 15,00 cycles per second. 
For 50 percent and 25 percent 
modulation, frequencies of 50, 100, 
400, 1000, and 5,000 cycles are used. 
The results are shown in Fig. 8. 


Noise 


In a frequency modulated trans- 
mitter, there are two inherent 
types of noise—that which modu- 
lates the carrier frequency and 
that which modulates the carrier 
amplitude. Both must be measured. 
The f-m noise level, in the band of 
50 to 15,000 cps, must be at least 
-55 db below 100-percent modula- 
tion. The amplitude noise level 


must be down —50 db below 100 
percent modulation. Measuring the 
f-m noise level is relatively simple. 
The a-m noise level presents con- 
siderably more of a problem. 

To measure the f-m noise level 
the video transmitter is shut down, 
since as yet the commission has not 
taken into consideration noise that 
might be introduced into the aural 
section from the visual portion. 
The oscillator output is introduced 
into the microphone input through 
the loss pad. With all gains set at 
normal and no limiting nor com- 
pression used, a frequency of 400 
cycles is fed into the system and 
the modulation brought to 100 per- 
cent by the oscillator gain control. 
The oscillator signal is removed 
and the noise level read directly 
from the distortion and noise 
meter. This is repeated for a signal 
of 1,000 cps. 

At present there is no equipment 
on the market to measure the a-m 
noise level of an f-m transmitter. 
Figure 9 shows a schematic of the 
method recommended by RCA for 
their f-m transmitters. An r-f volt- 
age from the transmitter is intro- 
duced at the circuit input. 

The amplitude of the rectified 
r-f is adjusted by the potentiometer 
until a reading of approximately 4 
v is obtained on the voltmeter, 
with the switch in the r-f position. 
The switch is then placed in the 
a-c position, and the a-c amplitude 
adjusted until it is exactly the 
same as the rectified r-f reading on 
the voltmeter. The noise and dis- 
tortion meter is then calibrated to 
0 db. The switch is then thrown 
back to the r-f position, and the 
a-m noise level read from the dis- 
tortion and noise meter. 

The author acknowledges the as- 
sistance of E. Miller, E. Love, and 
R. Richardson. 
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Thirty-target radar simulator is used in training personnel for the Army's Missile Master computers. These operators use photo- 
electric light guns placed against display console to enter targets in electronic tracking system 


Radar Simulator Trains 


MISSILE-MASTER Crews 


UMMARY 


By GEORGE W. OBERLE 


taft pecialist Digital Computers 
The Martin ¢ 


Baltimore 


ompa 
Maryland 


Special-purpose digital computers working in real time have 


been designed to receive radar data and other information and issue orders to 


geuided-missile and other antiaircraft batteries defending an area. The 30-tar- 


get radar simulator described is used to train personnel working with the 


Missile Master antiaircraft fire-control computer 


ESTING AND EVALUATING 
ground-based systems involv- 


ing radar and the training of per- 


sonnel to operate these systems 


generally numerous 
costly aircraft flights. 

The radar 
oped for use 


require and 


simulator was devel 
antiaircraft 
Without the 
of actual aircraft, it provides for 
training 


with an 


defense system use 


personnel in the opera- 
tion of the defense system, routine 
maintenance checking 


and proce- 
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dures, precision testing of certai 

automatic equipment and partial 

evaluation of the defense system 
The simulator generates 


istic radar video signals similar to 


real 


those obtained from one search and 
two height-finder radars for up to 
30 aircraft following a predeter 
mined raid pattern. The simulator 
may be synchronized with the main 
bang and azimuth scan of an 
actual radar, or the radar 


completely simulated 


may be 


Kach target flight path 
into straight 
circles 


is broken 
arcs of 
velocity, 


acceleration and rate of turn at the 


lines and 


Target heading, 
beginning of each course segment 
are supplied to a digital computer. 
Point-by-point the 
polar coordinates of the target at 
0.2-second 


the 


calculations of 


intervals are made by 
recorded in 
binary code on 1l-inch paper tape, 

The system is shown in Fig. 1A. 


The primary sections of the simu- 


computer and 
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Thirty-two-tape reader provides input to 
radar target simulator 


lator are the input tape reader 
and associated equipment, one 
video generator for each target, 
the radar parameters simulation 
unit and the video mixer and 
modulator, 

The tape reader, shown in a 
photograph, is capable of reading 
32 tapes, maintaining all tapes in 
synchronism. The starting time of 
each tape may be individually con- 
trolled so that target courses may 
be staggered with respect to each 
other by preselected periods. The 
tape reader employs vacuum sens- 
ing of the tape holes, with result- 
ing long life of the tapes. 


Video Generators 


The heart of the system is the 
bank of 30 video generators. The 
inputs to each generator consist of 
instantaneous binary code values 
of range, azimuth and elevation 
coordinates for one target and 
simulated radar parameters: azi- 
muth beam position, azimuth beam 
width, elevation beam width and 
timing signals for the simulated 
echo generation. 

The output of each video gen- 
erator consists of constant ampli- 
tude pulses proportional to target 
size, delayed from the simulated 
radar main bang by a time cor- 
responding to the target range 
and occurring only when the radar 
and target azimuths agree. This 
signal would be obtained from an 
omnidirectional radar transmitter 
and a scanning narrow-beam re- 
ceiving antenna with no transmis- 
sion attenuation. 

The signals from the 30 video 
generators are mixed in a non- 
additive mixer. The composite sig- 
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Two-tape reader is used in error detection 
scheme for simulator 


nal is then amplitude modulated by 
a saw-tooth synchronized with the 
radar main bang to simulate the 
effects of range attenuation. The 
composite signal is also modulated 
by artificial noise and random fad- 
ing to produce realistic radar video 
output. 

All of the simulated radar out- 
puts except the video are generated 
in the radar parameters section. 
The main bang signal is a con- 
tinuous train of pulses with width 
and repetition rate corresponding 
to the radar being simulated. 

The main bang is sent to the 
equipment in the defense system 
and to the monitor console in the 
simulator. In composite operation 
with an actual radar, the genera- 
tion of simulated video is syn- 
chronized to the actual radar main 
bang. 

A shaft representing the radar 


TARGET RANGE, AZIMUTH 
AND ELEVATION (BINARY) 


f if = 
aw“ f VIDEO 
| READER GENERATOR 


| | 


MIXER 


AZEELEV 
TIMING 
SIGNALS 


i 

| VIDEO 
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NO 30 


RADAR BEAM 

WIDTHS, AZIMUTH, j 
ELEVATION TIMING | 
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RADAR 
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{ ho ATION 
SIMUL ATED UNITS 
RADAR MAIN 
BANG TO 
SYSTEM 


| NOISE, 
J FADING, 


SERVO OUTPUTS FOR 
INDICATORS AND OTHER 
SYSTEM EQUIPMENTS 


(A) 


IDEALIZED VIDEO 
“FOR TARGET NO 1 


VIDEO ee 0 OuTPUT 
- 


RANGE TIMING 
SIGNALS 


TARGET AZIMUTH IN 
‘ BINARY CODE 
‘ FROM TAPE 


rte REGISTE rt 


RANDOM | 
RANGE 

x ATTENUATION ANI 
GROUND CLUTTER 


antenna shaft is driven by a motor 
at a speed corresponding to the 
azimuth sean rate of the simulated 
radar. Synchros connected to this 
shaft supply radar azimuth in- 
formation to the defense system. 

The position of the shaft is con- 
verted to pulse-position modula- 
tion to supply radar azimuth to 
the video generators. 

Figure 1B shows a video gen- 
erator. The D-register converts 
the target range in binary code 
from the tape to a recurring pulse 
train occurring at the radar repe- 
tition rate and delayed from the 
radar main bang by a time propor- 
tional to target range. 


Binary Conversion 


The target azimuth and elevation 
are converted from binary code to 
ppm by the A and £-registers, re- 
spectively. Target azimuth and 
elevation are compared with the in- 
stantaneous radar azimuth and ele- 
vation by coincidence gates. 

When the target is within the 
radar beam, the outputs of the co- 
incidence gates permit the D- 
register output to pass the output 
gate. This output is the idealized 
video for one target. Since the 
angle comparisons are in ppm, the 
box-car circuits remember the co- 
incidences from pulse to pulse. 

Figure 2A shows the D-register. 
One input is a train of 8,192 pulses 
spaced 0.25 microsecond apart and 
synchronized with the simulated 
radar main bang. The other input 
is the target range in binary code 


TARGET RANGE IN 
BINARY CODE FROM TAPE 
-_ 


| CONTINUOUS DELAYED 
PULSES 
0 REGISTER }— 


TARGET 
| A IN PPM DEALIZED 
VIDEO 


| TARGET 

ELEVATION 
| IN BINARY CODE ae 
| FROM TAPE i 


; 
7 || AND RADAR ELEVA 
o{¢ REGISTE aang ———— iN PPM 
' 
‘ 


RADAR 
—— AZIMUTH 
N PPM 


TARGET | 
ELEVATION ~~ 


in PPM 


(B) 


FIG. 1—Block diagram of radar target simulator (A) and one of 30 video generators (B) 
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TAPE TIMING —— 
SIGNALS — 


RA 
8,192 PULSES TTT 
0 25-USEC SPACING A 


i 


: 


FIG, 2—Main units of D-register (A) and circuit diagram of 4-mc counter stage (B) 


from one of the 
core-diode 
the D 
reader, 

During the dead time between 
the end of one pulse train and the 
next radar main bang, the 
binary counter is reset to zero and 
the D information is transferred 
from the core-diode matrix to the 
counter. The number actually set 
in is 8,192 —D, the complement of 
the target range. When the counter 
has counted D pulses of the pulse 
train, the counter goes through 
zero, producing an output pulse 
delayed by D units of time from 
the start of the pulse train. 

The counter continues to count 
the remainder of the pulse train 
and after the 8,192nd pulse the 
counter will again contain 8,192 
—D. Thus each succeeding pulse 
train will produce an output after 
D units of time. 

New D information is obtained 
from the tape at 0.2-second inter- 
vals. Each new D value is inserted 
into the counter during the first 
dead time occurring after the in- 
formation is ready. A stage of 
the 4-me binary counter is shown in 
Fig. 2B. 


tape readers. A 
storage matrix selects 


information from the tape 


13-stage 


PPM Comparison 


time the simulator was 
satisfactory tech- 
shaft 
had not 
Digital comparison 
of target and radar azimuths and 
elevations was therefore aban- 
doned and the ppm comparison 
technique was selected. The con- 
version of target azimuth to ppm, 
is accomplished in the same way 
the D signals are generated. 


At the 
being designed, 
conversion of 
binary 
been developed. 


niques for 


position to code 
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‘photograph 


However, there is no connection 
between the D pulse train and the 
azimuth pulse train. The output of 
the A-register is a pulse delayed 
from the start of the A pulse train 
by a time proportional to target 
azimuth. 

A potentiometer on the simu- 
lated-radar shaft produces a d-e 
valtage proportional to the radar 
azimuth. This voltage is compared 
to a saw-tooth voltage starting in 
synchronism with the beginning 
of the A pulse train. 

When the voltages are equal an 
output pulse is produced. The 
pulse produced is delayed from the 
beginning of the A pulse train by 
a time proportional to the 
azimuth. 

The width of the and 
radar azimuth ppm pulses corres- 
pond to one-half the radar beam 
width, so that coincidence is ob- 
tained whenever target and radar 
azimuths agree within + one-half 
of the beam width. 


radar 


target 


An important feature of the 
simulator is error detection. A 
separate tape reader shown in a 
provides range, azi- 
muth and elevat on for one target 
on one tape and corresponding z, 
y and h coordinates for that target 
on another tape. The D, A and E 
coordinates are used to generate 
simulated radar data which goes to 
the defense system. 

Certain automatic equipment in 
the defense system using the radar 
video produces z; y and h coordi- 
nates which should agree with the 
target coordinates. These data 
occur in d-e form and in pulse code 
modulation. 

The zx, y and h coordinates from 
the tape are subtracted in the error 


detector from the coordinates 
generated in the defense system. 
The z, y and A error signals are 
recorded on three recorders for 
future reference. 


Azimuth Bias 


Another feature of the simulator 
is azimuth bias with which the azi- 
muth of a target may be changed 
by any selected angle. Each azi- 
muth register is provided with a 
set of switches with which a con- 
stant angular displacement may be 
added to the target azimuth. 

The number represented by the 
toggle switch is added to the target 
azimuth each time new information 
from the tape reader is put into 
the A register. The combination 
of this feature with the staggered 
starting of tapes permits a wide 
variation in raid patterns to be 
obtained from a set of punched 
tapes. 


Additional Targets 


Additional targets are obtained 
by generating one or two addi- 
tional pulses from the outputs of 
individual D registers, but delayed 
from the D output. Two phantas- 
trons associated with each D reg- 
ister permit adjustable 
echos. 

These additional targets appear 
at the same azimuth as the target 
from which they are derived. The 
addition of 60  screen-coupled 
phantastrons permits generation 
of up to 90 simulated targets. 

Individual targets may be 
selected to produce iff responses 
or jamming signals of 
kinds. 

Ground clutter is simulated by 
mixing into the simulated video 
the output of a conventional video 
mapper scanning a pattern taken 
from an actual radar. 

The various target and radar 
parameters are controlled from the 
control console including the tape 
reader and vacuum pump, radar 
beam widths, radar azimuth scan 
rate, radar repetition rates, in- 
dividual target size and dump con- 
trols, type of noise selection and 
selection of iff responses for 
selected targets. One range-height 
indicator and one ppi are provided 
for monitoring the simulated video 
outputs. 


delayed 


various 
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Transistorized Receiver 











Three-section receiver consists of an r-{ chassis (top) with 12.5-mc filter in metal can, an 
if chassis (center) and audio chassis (bottom) with three power transistors at upper left 


OME MILITARY vehicular com- 
munications require a reliable 


transistorized 12.5-me f-m receiver, 


capable of being mass produced 
without special selection of com- 
ponents. The receiver described 


here is coupled to an electron-tube 
variable-frequency tuner to pro- 
vide a receiver covering the 20 to 
70-me band. The 12.5-me i-f signal 
produced by the tuner is used as 
the r-f input to the fixed-tuned 
transistor receiver. 

Auxiliary circuits provide a 
squelch relay, a_ beat-frequency 
oscillator, and a l-me crystal cali- 
brator. All electrical components 
are designed for printed-circuit 
wiring and _ dip-soldering tech- 
niques, except the 1.3-mc selectivity 
filter. 

Sensitivity is 12 microvolts into 
50 ohms for a signal plus noise-to- 
noise ratio of 10 db. A 100-zv sig- 
nal into 50 ohms is the minimum 
required to drive the receiver to a 
rated 500-mw output with a 600- 
ohm resistive load. A 12.5-mc signal 
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modulated at 1,000 cps with 15-ke 
deviation is considered standard. 
Estimated average power consump- 
tion is 1.2 watts under normal 
voice-operating conditions. 

Standby current drain is 37 ma 
with a 26-volt battery supply. Full 
output is obtained at approximately 
100-ma current drain at 26 volts. 

The unit is capable of operating 
without degradation im perform- 
ance over an ambient temperature 
range of 67 F to +149F with a 
simultaneous battery voltage varia- 
tion of 22 to 30 volts. 

The mixer, i-f and discriminator 
circuits are shown in Fig. 1. A 
12.5-me r-f selectivity is achieved 
by a 6-section L-C band-pass filter 
of a modified constant-K type. A 
bandwidth of 250 ke to 1,000 ke for 
the 6-db/60-db points provides 
85-db attenuation for spurious fre- 
quency responses outside the +200- 
ke points of the 12.5-me r-f refer- 
ence frequency. 

The local oscillator employs a 
11.2-me series-resonant crystal as 


By A. M. BOOTH* 


Chief Design Engineer 
Electronic Product Division 
Gruen Industries, In« 
Cincinnati, Ohto 


a feedback network between the tap 
on the collector tank the 
emitter. This unit has a frequency- 
stability of 0.007 percent 
variation of 
volts and temperature 
67 F to + 149 F, 

A 6-volt Zener diode is used for 
supply voltage and mixer bias regu- 
lation. Voltage change across the 
diode is 0.1lv with a supply varia- 
tion of 22 to 30 volts. 


coil and 
for a 
simultaneous 


22 to 30 


voltage 


change of 


Mixer 


The mixer circuit is of the com- 
mon-emitter type producing ap- 
proximately 12-db of conversion 
gain. Single-tuned circuits are 
used for ease of production align- 
ment and field maintenance. To 
provide the required bandwidth it 
is necessary to sacrifice conversion 
gain by impedance mismatch in the 
collector circuit. For narrower 
bandwidth requirements, conver- 
sion gains of approximately 20 db 
would be realizable. 

The first 1.3-me i-f amplifier is 
located on the 12.5-me r-f chassis 
as an aid in testing for normal r-f 
unit conditions with a standard 
vtvm. It has a bandwidth of ap- 
proximately 600 ke to avoid at- 
tenuation of the response curve of 
the 1.3-me selectivity filter. 

The selectivity filter serves as 
the output unit for the r-f chassis 
and the input unit for the i-f 
chassis. A 12-section L-C band- 
pass filter of modified constant-K 
type is used. It establishes the en- 
tire 1.3-mc i-f system selectivity 
and has a bandwidth of 100 ke to 
200 ke for the 6-db/60-db points. 


* Work done while with Crosley Division, 
Avco Mfg. Co. 
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for Mobile F-M 


UMMARY 


Mobile f-m receiver with nineteen transistors is designed 


for mass production using printed circuits and available transistors. Circuit 


operates over temperature range from 


supply voltage variation from 


Each of the parallel-tuned cir- 
cuits is set on the high-side 60-db 
cut-off point. These are coupled 
with a capacitor which series 
resonates with the parallel-tuned 
tanks to the low-side 60-db cut-off 
point. 

The load re- 
5,600 
of L-C 


and output 
sistances were chosen to be 
ohms so that the values 
would be of practical size. 


input 


I-F Amplifiers 


Three stages of 1.3-me amplifi- 
employ fixed single-tuned 
transformers eliminating produc- 
tion tuning and simplifying field 


maintenance. These are 


cation 


designed 


+ 12. 5-MC 


Fil = 
ia yw 
ii "| 
a 4,700 


Too! 


FIG. 1- 
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Mixer, i-f and discriminator sections of {-m mobile receiver. 


67 F to 
ys 


a 


for a collector load to input im- 
pedance ratio of 5,000 to 1,000 
respectively. A deliberate mis- 
match was required to realize an 
overall 320-ke bandwidth at the 
6-db for the three stages. 
This bandwidth prevents excessive 
attenuation of the 1.3-me 
tivity filter characteristic. 

A 5,000-ohm 
pedance 


points 
selec- 


im- 
chosen so that a 
fixed tuning capacitance of suf- 
ficient value could be used to mini- 
mize the detuning effects of the 
variation of C, of the transistor 
and wiring capacitance. The sur- 
barrier SB-100 transistor is 


its 2 to 3 


collector-load 
was 


face 


used because of -ypf value 


SBI00 


t yy 


0.0047 


4TH I-F 


+ ZENER 
DIODE 
i2V 


+-149 F with simultaneous 


v to 30 v without degradation 


of C, and the small change in value 
with voltage variation. 

The three interstage transform- 
ers are encapsulated so that they 
can be inserted directly into the 
printed-circuit board. The wind- 
ings are coated with a cement prior 
to resin encapsulation. This re- 
capacitance effect of the 
encapsulating material. Changes in 
the type of encapsulating material 
also require a change in the fixed- 
tuning capacitor due to variations 

1 added capacitance effects. 


duces the 


Limiter 
Limiter action depends primarily 


on collector-to-base voltage satura- 


“10 ppl 
DISCRIMINAT on] , 
ORIVER 
CK 76! 


Input to this section is from electron-tube variable tuner 





tion. The emitter bias is 300 ya 
and collector-to-base d-c voltage is 
1 volt. A 12-volt Zener diode stabi- 
lizes bias conditions for both the 
limiter and discriminator driver. 
The gain of this stage is approxi- 
mately 8 db at initial limiting con- 
ditions and is restricted by the low 
value of bias. The limiter char- 
acteristic curve is flat and well 
within the specified 1-db require- 
ments for a standard signal input 
variation of 100 nv to 100 mv. 


Discriminator 


The discriminator driver power 
gain is 20 db. The power level is 
raised at this point to obtain better 
rectification efficiency of the de- 
tector diodes. A _ conventional 
Foster-Seeley type is used. Peak-to- 
peak spacing is 130 ke with good 
linearity over a 90-ke range. 


Audio Amplifier 


In the audio amplifier section, 
shown in Fig. 2, a low-pass noise 
filter cuts off noise energy above 
8,200 eps for 6-db signal-to-noise 
ratio improvement. Its attenuation 
characteristic is 12 db per octave 
above 3,200 cps. Insertion loss in 
the passband is negligible. 

Attenuation of the highs due to 
preemphasis in the transmitter is 


produced by the network R, and C,. 
The 30-db power gain of the de- 
emphasis amplifier compensates for 
the loss of the network. 

A high input impedance is re- 
quired to avoid disturbing the fre- 
quency characteristics of this net- 
work and to allow a _ reasonable 
value for C,. The high impedance 
is obtained by emitter degenera- 
tion. High resistance base-biasing 
resistors are employed to avoid loss; 
and 4 low /,, transistor is required 
to maintain stability. 

As this stage is the first in the 
high-gain audio amplifying system, 
a transistor with low inherent noise 
is also required. 

The audio amplifier section de- 
livers 500 milliwatts output to a 
600-ohm resistive load under stand- 
ard r-f input signal conditions. 
Total harmonic distortion does not 
exceed 5 percent for audio signals 
at 250 to 3,200 cps at 500-mw out- 
put. The audio output is flat within 
+2 db at a 200-milliwatt reference 
level between 250 to 3,200 eps. 

Four direct-coupled stages are 
used with the final two transistors 
connected in a complementary sym- 
metry circuit. Since this circuit 
utilizes no interstage transformer 
it occupies a minimum of space. 

Direct coupling permits the use 
of d-c overall feedback for tempera- 


AUDIO AMP 


NOISE 
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SQUELCH AMP 


NOISE 
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FIG, 2—-Audio amplifier with squelch circuit. 
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SQUELCH 


ture stabilization. In addition, a-c 
feedback is employed to stabilize 
power gain with respect to both 
temperature and supply voltage 
changes and also to reduce distor- 
tion. The 0.1 ya value of /., for the 
T1904 silicon transistor was used 
as a criterion for selecting it as 
the first audio amplifier transistor. 
This contributed to overall power 
output stability at high ambient 
temperature. 

The second audio amplifier tran- 
sistor is a GT-691 chosen for its 
power-dissipation rating, relatively 
low /,,, and convenience of direct 
coupling a pnp type to the preced- 
ing npn type transistor. As used, 
it supplies the proper impedance 
match as well as gain. 

The 6-volt Zener diode is used 
as a direct-coupling device to pro- 
vide an optimum operating bias for 
the second audio amplifier. This in- 
creases the power gain and tem- 
perature stability. 

The driver and final stages use 
similar types GT-731 and GT-732 
with ratings of 1 to 2.5 watts at 
25 C depending upon the size of the 
heat sink employed. These power 
transistors were the only available 
pnp and npn types having the 
power ratings needed. 

The driver amplifier is common- 
emitter connected and operates 


Ke XiIpoo 


CONTROL 





Operation of squelch relay lifts collector of deemphasis amplifier from ground 
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class A. It provides gain 
and is directly coupled into the final 
stage. 

The final class-B power-amplifier 
stage consists of a complementary 
symmetry pair. A common 
lector connection is employed pri- 
marily for its inherently good tem- 
perature stability but at a sacrifice 
of power gain in 
common-base 


power 


col- 


comparison to 
and common-emitter 
connections. 

The use of overall d-c 
for temperature 
provided 


feedback 
stabilization is 
by a 2,200-ohm 
in the output feeding back to the 
first amplifier stage. 


resistor 


A change in 
output current at the emitter junc- 
tion of the final stage is used to de 
velop the proper corrective bias in 
the input circuit. 

Stabilization of power gain wit} 
respect to temperature and d-c sup 
ply voltage variations and reduc 
tion of harmonic distortion is ac- 
complished by the a-c feedback 
network of resistors R.,, R, 
capacitor C,. Capacitor C, 


and 
elimi- 
nates a tendency to regeneration at 
higher audio frequencies. 
Measurements at 500-mw output 
pass all specification requirements 
Values of 


l-percent distortion at 


Complete receiver with electron-tube tuner. 


nominal 26-y supply are common 
Less than 5-per- 
maintained at 


and reproducible. 
cent 
75 C 


teplacing 


distortion is 
operating temperatures. 
and interchanging 
noticeable 
Tran- 
operating at 


transistors produce no 


difference in performance. 
sistors capable of 


higher temperatures and having 


values of I/,, 
greatly in 


would aid 
improving this 
for use over a wider temperature 


lower 
circuit 


range 

The 
by the 
discriminator output 


is operated 
present at the 
The first am 


squelch circuit 


noise level 


plifying stage is tuned to accept a 
noise spectrum centered at approxi 


mately 25 ke and to reject audio 


frequency signals. The noise is rec- 
tified and amplified to energize the 
quelch relay with a pull-in cur 
rent of 7.5 ma. 


At high 


contacts 


levels, the relay 
lifting the 


control and collector lead off ground 


noise 
open, volume 
in the deemphasis audio amplifier. 


When a signal is received the 
level will be reduced and the 
This 


receiver 


noise 
relay will become deenergized 
closes the contacts and the 
is returned to normal operation. 
such that 


Overall sensitivity is 


Transistor r-i, if and audio sections are 


in vertical chassis mounted at rear of vacuum-tube unit 
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FIG. 3——Crystal calibrator (A) provides 


l-me outpu. (B) rich in harmonics 


an equivalent noise input of 0.15- 
v rms at the discriminator output 
will produce silencing. A 24-db re- 
duction of the 0.15-v rms input will 
unsilence the receiver. 


Beat Frequency Oscillator 


A Clapp oscillator circuit which 
does not require a tank circuit is 
used for the bfo. In addition, use 
of a Zener diode for voltage stabili- 
unnecessary. A 
crystal, is 


found 
1.3-me 


zations was 
series-resonant 
enrployed. 

An inherent frequency stability 
of +2 cps is obtained for +20 per- 
cent supply voltage variation. Tem- 
perature changes from 55 C to 
+85 C produce a +60-cps frequency 
This easily meets the 
stability specification requirement 
(+250 eps) for 


change. 


of +0.02 percent 
the bfo. 


Crystal Calibrator 


A 1-me crystal oscillator shown 
in Fig, 3A for cali- 
brating 1l-me interval points on the 
20 to 70-me tuner dial. 

An output sufficiently rich in 
harmonics is generated by over- 
driving the junction-type CK-761 
transistor to produce clipping of 
the output wave as shown in Fig. 
3B. 

The author acknowledges the as- 
sistance of G. Bruck, D. E. Kam- 
mer, F. M. Brauer, I. M. Wilbur, 
H. H. Lenk and W. Worth. The 
work described here was sponsored 
by the short-range communications 
section of the Signal Corps Engi- 
neering Laboratory. 


is employed 
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AUDIO AMPLIFIER 





UMMARY 


- Power amplifier for direct air-to-ground communication 


uses two 4-L000A air-cooled transmitting-type tetrodes to drive loudspeak- 


Jers mounted on airplane. Output is in excess of 3,000 watts over a fre- 


quency range from 400 to 4,000 cps with less than 2-percent distortion. 


Hum level of amplifier is 57-db down at full power output 


By 
ALEXANDER B. BERESKIN 


Professor of Electrical Hngineering 
University of Cinoinnati 
Consulting Hngineer 
The Baldwin Piano Co 
Cinotnnatt, Ohio 


IGH-POWER amplifiers are re- 
H quired to provide direct air- 
to-ground communcations in mili- 
tary operations using a multiple 
loudspeaker installation on the un- 
derside of the aircraft. 

The specifications for the power 
amplifier required that it be ca- 
pable of delivering 3,000 watts in 
the frequency range between 400 
and 4,000 cycles per second with a 
distortion not to exceed 10 percent. 
The amplifier developed was able 
to deliver the required power with 
less than 2 percent distortion, The 
circuit is shown in Fig. 1. 


Analysis of available tubes 


+150 KV, OMA 
+117 Av, 100 MA 


wooirito 


that a pair of 4-1000A 
tubes operated Class B, push-pull 
would be capable of delivering 
slightly in excess of 3,000 watts 
within the rated plate and screen 
dissipation if operated with 5-kv 
plate supply voltage and 1.25-kv 
screen voltage. 

To develop the permissible peak 
plate currents without positive grid 
voltage drive it is necessary to op- 
erate the tubes with screen volt- 
ages considerably in excess of the 
values specified for Class AB, and 
B, operation. 


showed 


Plate and Screen Dissipation 


The determination of plate and 
screen dissipation required trans- 
position of the available plate and 
screen characteristics to values cor- 
responding to the value of screen 
voltage required for operation in 


+ 5.50 RV O14 AMP 
+ 4.00 EY, 1.0 AMP 


h+ 11,000 


FIG. 1—Push-pull transmitting-type tubes feeding bifilar-wound 
primary provide 3,000 watts of audio power 
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this circuit. 

Maximum average plate dissipa- 
tion, with sine-wave signal, occurs 
when the plate is driven 4 of the 
way to zero volts. With 5 kv plate 
supply and 1.25 kv on the screen 
this corresponds to a peak a-c sig- 
nal voltage of 3,333 volts. This re- 
sults in a peak plate current of 
1.27 amperes and an average plate 
current, for the two tubes, of 0.085 


ampere. The d-c input power is 
1,025 watts while the a-c plate 
power developed is 2,115 watts. 


The maximum average plate dis- 
sipation is 1,910 watts. 
Maximum screen dissipation oc- 
curs at maximum drive. The value 
of zero-signal plate current was 
arbitrarily chosen at 0.100 ampere 
to produce 50 percent of rated plate 
dissipation, This represents a rea- 
sonable compromise between sever- 





High-power audio amplifier is cooled by blower circulating air 


through glass envelopes surrounding tubes. 
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FIG. 2—Cross-section of transformer winding buildup. Output winding is placed between two bifilar-wound sections of primary windings 


ity of Class-B bias and quiescent 
plate dissipation. 

Fourier analysis applied to the 
available operating data yielded the 


following operating conditions: 


I,= 0.980 amp, I, 0.118 amp, 
screen dissipation =148 watts, 
plate circuit input power = 4,900 
watts, a-c power developed = 3,040 


watts, plate dissipation = 1,860 
watts, plate efficiency 62 percent. 

This indicates that the operating 
conditions chosen will yield the re- 
quired power output within the 
plate and screen dissipation ratings. 


Transformer Design 


Class B operation of the output 
tubes requires that the output 
transformer primaries be bifilar 
wound to avoid the conduction- 
transfer notch. A feedback wind- 
ing is closely coupled to the bifilar 
primary and to the secondary, and 
statically shielded from them. 
Good coupling between the bifilar 
primary and the secondary is as- 
sured by dividing the primary into 
two windings and sandwiching the 
secondary between them. 

There is no d-c voltage between 
the two primaries but an instan- 
taneous peak voltage of 4,000 volts 
appears between adjacent points of 
these windings at full signal. For 
this application Kel-F insulation 
had the advantage of 2,500 v per 
mil dielectric strength. 

The wire used for the bifilar pri- 
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maries was No. 22 wire with 0.014- 
in. insulation. Twisted samples of 
this wire with 20-kv 
peak 60-cycle power without break- 


were tested 
ing down. 

Preliminary calculations 
cated that the high-frequency 
delivering capacity would 
begin to fall off at frequencies 
slightly below 4 ke so it was de- 
cided to take advantage of the re- 
duction in primary interwinding 
capacitance obtained by transpos- 
ing the bifilar winding at every 
turn, 

The output transformer was de- 
signed to be used with two Moloney 
MA-306 grain-oriented C 


indi- 


power 


cores. 


The winding buildup for this trans- 
former is shown in Fig. 2. 

To supply the grid driving volt- 
age required by the 4-1000A tubes 
without introducing excessive grid 
circuit resistance, two 6AU6 tubes 





FIG. 3—Frequency response characteris- 
tic of 3,000-watt amplifier with input ad- 
justed for 2-percent distortion (upper 
curve) and input held constant at 0.30 
volts (lower curve) 


were used, This also provided d-c 
balance by adjustment of the 6AU6 
screen voltages. The choke in the 
impedance-coupled input is a Thor- 
T20C51 
full interleaving of the laminations. 
Three feedback 
and 4 turns were supplied. 


darson choke modified by 


, 


windings of 1, 2, 


Performance 


Operation of the amplifier was 
stable with the maximum possible 
feedback of 30 db corresponding 
to the full turns in series. 
A single feedback turn correspond- 
ing to 13 db provided an adequate 
hum level 57 db below 3,000 watts 
and only required 8.7-v input for 
3,000 watts output. 

Plate dissipation exceeded the 
rated value by 2 percent in the 1.4- 
kw output region while the screen 
dissipation remained below the 
rated value up to full power output. 
Residual hum and distortion 
about 0.8 percent over most of the 
operating region rising rapidly to 
1.4 percent at 3,000 watts. 

The frequency response charac- 
teristics are shown in Fig. 3. The 
upper curve shows the 2 percent 
distortion power delivering capac- 
ity. The lower curve shows low-level 
frequency response characteristic 
obtained by maintaining constant 
input voltage while varying the fre- 
quency. This characteristic deviates 
by less than 1 db over a range of 
100 to 38,000 eps. 


seven 


are 
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Transosonde Monitors 


UMMARY —— For obtaining data from great distances, balloon-borne 


transmitters are maintained at constant altitude to follow lines of equal 


barometric pressure and transmit meterological information. Transmissions 


on three frequencies give 80-percent probability that signals will be picked 


up within 3,000 mile range 


By H. D. CUBBAGE 


Nawal Research Laboratory 
Washington, D. C. 
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FIG. 1—Flight assembly of transosonde 
balloon. Traps provide proper antenna 
lengths for three transmitting frequencies 
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RANSOSONDE is a transoceanic 

meteorological sounding sys- 
tem. It offers a comparatively eco- 
nomical means of obtaining 
information over inaces- 
ible ocean areas. 
The system consists essentially 
balloon carrier with altitude 
control equipment that can be made 
to float with the prevailing winds 
along a constant-pressure surface, 
meteorological sensor, radio trans- 
mitter, safety lights 
upply. 

A network of radio 
finder stations take position fixes 
on the balloon at periodic intervals 
and collect the meteorological in- 
telligence telemetered by the radio 
transmitter. 

The flight trajectory of the bal- 
loon provides information on the 
atmospheric flow pattern. Other 
meteorological parameters may be 
telemetered during the program- 
med radio transmissions for fix 
determination. 


weather 


of a 


and power 


direction 


Airborne Equipment 


The current flight equipment, as 
shown in Fig. 1, consists of a 
helium filled 39-foot plastic balloon, 
equipment gondola containing radio 
transmitter, meteorological sensor, 
flight-control equipment, ballast 
and safety devices and the antenna 
system. The complete assembly 
weighs 600 pounds of which 350 
pounds is iron dust ballast material 
which is dropped as required to 
maintain the altitude of the balloon 
at some predetermined pressure 
level normally 300 millibars equiva- 
lent to an altitude of 30,000 feet. 

The ceiling or maximum altitude 
of the balloon is established by the 
volume of gas in the plastic bag. 
Should the balloon tend to exceed 
this ceiling, helium gas is expelled 


through an open appendix at the 
base of the balloon thereby decreas- 
ing the lift. By adjusting the bal- 
last level to a point just below the 
ceiling an essentially constant alti- 
tude flight may be achieved over 
long distances. 


Transmitters 


Three radio transmitters, pro- 
vide a 50-watt signal sequentially 
on three frequencies: 6,693 ke, 11,- 
209 ke, and 18,013.5 ke. The fre- 
quencies were selected so that there 
would be a high probability of at 
least one being the optimum work- 
ing frequency for the variety of 
transmission paths and times of 
day experienced on a flight lasting 
several days and extending half 
way around the world. The effec- 
tiveness of the 50-watt transmis- 
sion at three frequencies is shown 
in Fig. 2. 

Transmissions are made every 2 
hours for a 5-minute period on each 
frequency. During each transmis- 
sion period, Morse-code keying 
gives atmospheric pressure at the 
floating level of the balloon and 
temperature inside the transmitter 
pack. 

Later model equipment will in- 
clude external temperature and 
humidity sensors. Provisions were 
made for two 30-second tones dur- 
ing each transmission period to aid 
in obtaining bearings. 

The transmitters are of conven- 
tional design using crystal-con- 
trolled oscillators to drive a 6146 
final amplifier through a_ buffer 
stage. Screen-grid keying is used 
on the final. 

Frequency changing is accom- 
plished automatically through a 
small d-c timing motor, actuated 
every 2 hours by an 8-day aircraft 
clock, which switches filament volt- 
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Inaccessible Areas 


ages and antenna connections to the 
three separate transmitters. In- 
formation is coded by a modified 
dropsonde unit which serves as a 
keyer unit. 

The antenna, as shown in Fig. 8, 
appears as an end-fed half-wave 
dipole for each frequency by em- 
ploying wave-traps spaced and 
tuned to effectively terminate the 
antenna at an appropriate reso- 
nant length. The antenna feed 
system consists of a length of 450- 
ohm open-wire transmission line 
and an appropriate artificial line 
in each transmitter to effectively 
provide a quarter-wave trans- 
former line section for each fre- 
quency. To reduce the input im- 
pedance of the antenna, # in. tinned 
copper braid is used as the radiat- 
ing element. 


Power Supply 


Power for the transmitter is sup- 
plied by a series-parallel arrange- 
ment of sixty-eight BA-38 dry bat- 
teries which provide the 300-volt 
and 700-volt plate supply. Filament 
furnished by a_ 66- 
ampere-hour lead-acid storage bat 
tery at bottom of the gondola. 

To minimize the effect of 
ambient temperatures, the 
compartment is insulated with Sty- 
rofoam. 

The control shelf, in addition to 
providing altitude control of the 
balloon, performs the various re- 
functions. A 
minute d-c 


voltage is 


OC 
battery 


quired safety one 
timing motor 


with a 


hundred 
in conjunction 
switch provides a 
minating the flight 
ment does not clear 28,000-feet al- 
titude within one hundred minutes 
after launching, 

Termination is also provided 
should the equipment descend as 
much as 1,500 feet during the 
ascent period. At all times when 
the equipment is below 28,000 feet 
altitude, either ascending or de- 
scending, flashing red lights vis- 
ible from all directions pro- 


pressure 
of ter- 
if the equip- 


means 


are 
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FIG. 2—-Percentage of position fixes ob- 
tained in relation to distance of balloon 
from direction-finding stations 


Each normal flight is ter- 
minated at a preset time by a pri- 
mary timer or an auxiliary back-up 
timer generally set for a 4 to 6-day 
flight. 

Upon termination of the flight 
the equipment gondola is released 
from the balloon and permitted to 
float to earth on a parachute, simul- 
taneously the remaining iron-dust 


vided. 


Gondola of weather balloon contains three trans- 
mitters at upper left with battery pack below. 


Top shelf contains timing equipment 


ballast is jettisoned, the flashing 
red lights are energized and the 
radio transmitters programmed to 
provide continuous data transmis- 
sions during the descent period. 


Direction Finding 


Direction finder fixes were ob- 
tained quite consistently to dis- 
tances of 3,000 miles from the near- 
est direction-finder station. A 
statistical analysis of the data 
taken during periods in which qual- 
ity rating for radiowave propaga- 
tion varied from poor to good in- 
dicated that the probability of a 
station obtaining a usable bearing 
is approximately 88 percent out to 
a distance of 2,000 miles from the 
station. Over areas of similar pro- 
pagation condition where six d-f 
finder stations are within 3,000 
mile range the probability of ob- 
taining a usable fix would be 0.94. 
With five d-f stations within 3,000 
mile range, the fix probability 
would be 80 percent. 


9 TURNS 
NO. 3014 
MINIOUCTOR 


9 TURNS of i 


NO. 3014 
MINIOUCTOR 
ALL CAPACI- 
TANCE IN pF 


FIG. 3—Design of three-frequency 
transmitting antenna used in 
transosonde weather balloon 








Video Amplifiers 








By W. E. JEYNES 


Chief Bngineer 
CHOCH-TV 
Hamilton, Ontario, Canada 


UMMARY 


cuits produces low output impedance with fair voltage gain; gain-bandwidth 


Current feedback in shunt-regulated video amplifier cir- 


product of triode amplifier is equal to or better than that obtainable with 
high-slope pentodes. Characteristic equations of basic circuits are discussed 


along with practical applications in television distribution amplifiers 


LTHOUGH the shunt-regulated 
A amplifier has been in use for 
some time in television modulator 
applications’, it has not, until re- 
cently, been applied to video ter- 
minal equipment’. Two practical 
applications of this circuit are de- 
scribed in this article. 


Basic Amplifier 


In the basic shunt-regulated am- 
plifier shown in Fig. 1A, current 
feedback’* due to unbypassed re- 
sistor R increases the internal im- 
pedance of V, by a factor of 
R(yw, + 1) so that the load pre- 
sented to V, is r, + Rw, + 1) 
where r,, is plate resistance and yp 
is amplification factor. 

From the equivalent circuit of 
Fig. 1B, the open-circuit gain of 
the stage is 


A malty + Rw + 1) 
A, * 


Tri + Tp 4+ Ru + 1) (1) 


measured at the plate of V, and 





Rear chassis view of tv distribution amplifier shown in Fig. 5 
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pa(T pr + wail?) 


A, = (2 
ta tm + Rw + 1) 
measured at the cathode of V,. 
The output impedance is 
g.. rp(R + tp) @) 


tra tito + Rim + 1) 

With suitable values of R, a fair 
voltage gain can be obtained into 
a reasonably low output impedance. 
The gain-bandwidth product is 
equal to or better than that obtain- 
able by using a high-slope pentode. 
As R becomes infinitely large, Z, 
will approach 1,,F/ (wR) 1/gm, 
and the gain will approach pynlt/ 
(pl?) Ho» 

In practice, it is not possible to 
obtain these limiting values of gain 
and output impedance. The ad- 
vantage of using large values of R 
is not realized since the voltage 
drop across R limits the current 
through V, and V, resulting in 


rapid increases in the plate resis- 
tance, 


FIG. 3 











FIG. 1—Basic (A) and equivalent (B) cir- 
cuits of shunt-regulated amplifier 
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FIG. 2—Gain-bandwidth characteristic 


The gain-bandwidth characteris- 
tic of the circuit of Fig. 1A, using 
both 6BK7A and 


sections of a 


FEEDBACK 


Sync amplifier feeds cathode of video amplifier 
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Use Shunt Regulation 
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FIG. 4—-Response of amplifier of Fig. 3 
is adequate for sync transmission 


loaded with a high impedance, is 
shown in Fig. 2. There is not much 
to be gained by increasing R be- 
yond 500 ohms. 

With identical triodes, experi- 
ment has shown that the optimum 
value of R is approximately 10 per- 
cent of r,. The equations for gain 


and output impedance then sim- 
plify to 
A al + O.lyu (2.1 + 0.1 ws) (4) 
Z, = 1.1r,/(2.1 + 0.1p) (5) 


Practical Circuit 


Figure 3 shows a circuit, employ- 
ing the shunt-regulated amplifier, 
now in use at CHCH-TV. 

The gain at the cathode of V,, 
is approximately three; 
bandwidth 


the gain- 
characteristic is shown 
in Fig. 4. This is more than ade- 
quate for the transmission of 
synchronizing signals. 

With the cathode of V,, 
nected to ground, there is a 


con- 
155-v 
d-e drop across V,,. The d-c current 
through V,, and V,, is 


approxi- 


Sh A ah el ee 
Se enna 


fe has 


Maintenance engineer adjusts rack-mounted amplifier 
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mately 4.5 ma. With this connec- 
tion, plate limiting occurs at 
around 3-v signal input. 

For a square-pulse voltage, this 
has the effect of limiting the out- 
put, while preserving the wave- 
shape. Advantage is taken of this 
fact to provide an automatic am- 
plitude control of the synchroniz- 
ing signal, provided that the input 
does not fall below 3 v. This takes 
normal variations in the 
output of the synchronizing-signal 
generator. 


care of 


Operation 


In operation, R, is adjusted for 
0.4 v of synchronizing signal at 
the output of the video amplifier. 

With plate limiting, a change in 
the d-c supply voltage changes the 
amplitude of the signal voltage. 
However, with the use of a well- 
regulated d-c power supply, this 
effect is not of any consequence. 

In Fig. 3, the cathode resistor of 
the video amplifier tube is a low 
tap on the load resistance of the 
synchronizing signal amplifier and 
it is possible to change the d-c 
supply voltage +5 v without notic- 
ably affecting the signal at the out- 
put of the amplifier. 

Actually about 1/18th of the 
voltage developed at the cathode 
of V,, is injected at this tap point. 

This means that the negative 
side of C, can be shorted to ground 


a 68X76T 
4 ee : 


for syne suppression when the am- 
plifier is passing composite picture 
signals. 

The impedance in the cathode of 
V., is not materially affected when 
it is shunted by R,, so the gain- 
bandwidth characteristic of the 
video amplifier is not affected. The 
shorting relay also suppresses the 
large positive-going which 
would normally be present at the 
cathode of V,, which might tend to 
introduce pulse crosstalk when han- 
dling remote composite signals. 


pulse 


Distribution Amplifier 


A studio distribution amplifier 
employing two shunt-regulated 
stages is shown in schematic form 
in Fig. 5. 

The amplifier’s response is flat 
to 10 me at unity gain, with three 
outputs, each into 75 ohms. One 
output terminated in 75 ohms gives 
maximum gain of 3.3. Maximum 
picture input voltage is 2.6 v peak 
to peak. 

Peak-to-peak pulses of 4 v may be 
handled. The slight amplitude dis- 
tortion which results can be com- 
pensated for by an adjustment of 
the gain control, with some slight 
reduction in bandwidth. 
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(1) Vv. J. Cooper, Shunt Regulated 
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(2) John O. Schroeder, Studio Ampli 
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FIG. 5—-Video distribution amplifier uses two cascaded stages 
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FIG. 2—Theoretical and actual character- 
istics of series-reguiated supply 


FIG. 1—Series-regulated supply and equiv- 
alent circuit (A) using transistor character- 
istic shown at (B) 


Regulated Transistor 


UMMARY ——— Series and shunt regulator design equations provide 


method of obtaining low voltage power supplies with any required degree of 


regulation. Actual circuit derived from these equations are discussed and 


laboratory tests show good agreement with predicted operation 


Experimental supplies use terminal board construction for ease of measurement 


168 


IMPLE compact low-voltage 
s transistor power supplies are 
now entirely feasible using avail- 
able transistors. Virtually any de- 
gree of regulation can be obtained 
with only. a small increase in 
complexity of the circuit. 

The output voltage of a power 
supply is a function of output cur- 
rent and input voltage 

E, = E.(K;, I.) (1) 
E, output voltage, PF, input or 
line voltage, /, output or load 
current. Since in actual practice 
the load is established by the choice 
of load resistance, or more con- 
veniently load conductance the out- 
put voltage can be written as F, = 
BE, (E,, Gi) where G, is load con- 
ductance. 
Then 


i AE, ‘ AE, . 
AE,= 5 AE;4 5 AGL 
AE; gQ AGi 
4V Let 4h 


Multiplying the second term num- 
erator and denominator by FE, + 
AE,: 


an.~(3%) AE;4 
“7 Gree 
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FIG. 4—Operating characteristics of two- 
transistor regulator circult 


FIG. 3—Two transistor regulator character- 
istics are determined by equivalent circuit 
as described in text 


Power Supply Design 


AE, y LAR\AG 
(E, + AE.) AG, differs from Al, 
by the term G,AE,. This term can 
be neglected because, with any 
reasonable regulator, it is quite 
small compared to A/,. Thus 


AE, = i) AE.4 
A “4 Rre onstent 
AE, fot a 
(F) Al, \«) 
Bind 


This equation justifies the ex- 
perimental procedure of holding R, 
constant instead of J, when obtain- 
ing the voltage regulation. 

This equation is the basis for the 
a-c type of equivalent circuit. The 
output voltage variation is equal to 
the input minus an I-R 
voltage drop. The two terms on the 
right of Eq. 2 should be as small as 
possible. 


voltage 


Consequently the design 
of a voltage regulator should con- 
centrate on making AF,/AE, and 
AE,/I, as small as possible. 

The most simple regulator de- 
sign attempted is shown in Fig. 1A. 


* Now 
Miami, 


with Miami 


Florida 


Shipbuilding Co 
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The transistor is a pnp power unit 
rated at 20 watts, with a heat sink 
at 25 C. The emitter of the tran- 
sistor is biased in the forward di- 
rection and tends to be very close 
to the potential of the base which 
is the reference voltage. Line-volt- 
age variations are dropped across 
the large dynamic collector re- 
sistance and are greatly reduced at 
the emitter. 

To determine the coefficients of 
Eq. 1 assume linear operation and 
from small-signal equivalent circuit 
theory 


AE, . 
Al, —fe—(l—a)(ry+T,-) (3) 
4 ki~6 


This is the load regulation of the 
circuit of Fig. 1A. The input-volt- 
age regulation employing small- 
signal equivalent circuit theory is 


AE,\ 
AE; = 
Skid 


Te TT, Rr 


| (l—a rp Lr, =a” Rt tT. 
i s Ri+tr. 


(4) 


This assumes r, >> 1 +1, + T,, 
and R, load resistance, 


The operation of input voltage 


regulation can be seen by observing 
that the slope of the collector char- 
acteristics, shown in Fig. 1B, is ap- 
proximately the series resistance to 
input voltage changes. 

Now Eq. 2 becomes 


Te tT , 
x 
(1 —a@)(r,+7,) 
, 
Ri+r. 


AE; —(re+-(L—a)(rye+7-)|Al, (5) 


Rit+r. 
For a power transistor, substi- 
tuting typical parameter values r, 
=: 10K, rf, 1.5, r 50 and a 
0.96, R, = 75, r, 0, in Eq. 5 the 
following equation is obtained: 
AE, =0.0044 EF, —3.54l, (6) 
Using the circuit shown in Fig. 1A 
the curves of Fig. 2 were obtained. 
The nonlinearity of the experi- 
mental points and their departure 
from the theoretical value were ex- 
pected in view of the large varia- 
tion of transistor parameters with 
operating point. However, this 
does not limit the utility of the 
regulation equations in most practi- 
cal cases because power supplies 
are usually employed in a narrow 
range making the assumption of a 
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Regulated power supply uses 
transistors. 
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FIG. 5—Regulator using four transistors including a single-stage feedback amplifier (A) 
shows good correlation between actual and theoretical results (B) 


single operating point a good ap- 
proximation. 

Equation 5 appears to contain 
sufficiently accurate relationships 
upon which further design con- 
siderations can be based. It can be 
predicted that better regulation 
would result from a higher alpha 
and r, or lower 7r,, r, and/or f,. 

One major drawback of the 
circuit of Fig. 1A is that it draws 
too much reference current. The 
circuit of Fig. 3 gives about the 
same regulation, but with sub- 
stantially less reference current 
drain. Since J], = (1 — a) J,, the 
reference current assuming identi- 
cal transistors is approximately 
0.002 J,. This is equivalent to hav- 
ing a larger a. 

Employing the equivalent circuit 
of Fig. 3 regulation will then be: 
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an = <- [re +(1—a) (ru+ra) + 
(1—ay)(1—ay)(riat+r-)) (7) 
ru trat(l—ay) (ratte) Toa tre 
AR, Ta Ta 


AK, 1 +h = patra t( a) rh ay 
Rt 


Rutta 

These equations show that the 
reference resistance can be much 
larger than in the single transistor 
circuit before it becomes signifi- 
cant. Since Q, will be carrying the 
full-load current and since the cir- 
cuit will be required to deliver cur- 
rents close to the peak ratings of 
Q, the alpha and r, of this tran- 
sistor may be much smaller than 
for small-current bias. It would not 
be wise to assume equal parameters 
for the two transistors when using 


(8) 


Eq. 7 and 8. The values of the 
parameters used in the single-tran- 
sistor regulator were large bias 
values. The proper values for Q, 
are r, = 90K, r, = 60, r. = 2.5 and 
?, 50 ohms and a = 0.97. 

The equation for regulation can be 
shown to be 


AE, =0.0067 E;—3.741, (9) 


This equation is compared with 
experiment in Fig. 4. The agree- 
ment is good since parameter values 
used in the equations were average 
values of a sample of ten tran- 
sistors. 

Both circuits discussed are basic 
series-type regulators employing 
the collector resistance for dropping 
line voltage to output voltage. The 
size of the dropping resistor is de- 
pendent upon the difference in volt- 
age between the load and the base, 
or reference, less the drop in volt- 
age caused by current in the emit- 
ter, base and reference resistances. 
The regulation is a function of the 
I-R drop in the circuit path be- 
tween output voltage and reference. 
This drop can be made small by 
making the resistance of this path 
small or by making the change in 
current small in this circuit. Clearly, 
the size of the reference current 
change is dependent upon the am- 
plification in the loop that tries to 
correct for output voltage changes. 

When a single transistor is used 
to sense the difference in reference 
voltage and output voltage, regula- 
tion can be expressed as 


Tes 
az,_Li —ay rearee : r| 


C 
al, Ge (10) 


400 Ps 


+10 VOLTS 
30 MA 


FIG. 6—Power supplies providing plus and 
minus 10 volts designed for use in ordnance 
field equipment 
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FIG. 7—Three shunt-type transistor regu- 
lators for low-voltage power supplies 


\E, cS Ay tre | 


a” (il 
where the subscript f, refers to the 
transistor parameter of the first 
amplifying stage, or the stage 
where the reference is compared 
with the output voltage. The G.,, 
is total current gain in both the 
control and series resistance sec- 
tions of the power supply and R is 
the total parallel resistance between 
the input voltage line and the junc- 
tion of the and 
control sections. 

Figure 5A shows an example of a 
voltage regulator employing a 
single-stage feedback amplifier. The 
dynamic series dropping resistor is 
made up of Q, and Q,. Transistor 
Q. provides stage of gain. Tran- 
sistor Q, supplies a constant cur- 
rent to junction X which is shared 
by the base of Q, and collector of 
Q.. 

If the output voltage decreases 
as the result of a greater load cur- 
rent the base voltage of Q, will 
decrease toward ground causing Q, 
to conduct less. The current that 
normally would have gone through 
Q, now is diverted through Q,. This 
causes both Q, and Q, to conduct 
more, which is equivalent to reduc- 
ing the series-regulator resistance 
and results in the output voltage 
increasing, thus tending to com- 
pensate for the drop in voltage. 

Transistor Q, should be connected 
backwards, using the emitter as 
collector. Temperature stability of 
a transistor with large resistance 
in the base is poor unless the alpha 
is low. The alpha is usually quite 


series resistance 
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low in the back direction. Further- 
more, the quality of this particular 
connection as a constant current 
source is independent of alpha. 

Under certain conditions, better 
regulation could be obtained by em- 
ploying transistor Q, as an addi- 
tional gain stage in the amplifier 
and using a resistor in the input 
voltage line to the base of Q, to 
supply the needed current. This 
would depend mainly on how much 
larger the input voltage is as com- 
paired to the output voltage and the 
required regulation range. 

The equation for regulation is 


AE, _" 4+-(1 — arg) (Tg T+) AR, 


ay 


l- 
aR 
Ay 


l—a,)\(l~—a 
am 
[reat (1 — ug) (rpg +1) | Al (12 
A solution to Eq. 12 using typical 
transistor parameters gives AE, = 


FIG. 8—-Variable voltage regulated supply 


0.004 E, 0.13A4/,. The compari- 
son of this equation with experi- 
ment is shown in Fig. 5B. 

Supplies giving outputs of +10v 
and —10v are shown in Fig. 6. 


Temperature 


The single transistor regulator 
of Fig. 1A has a 2.5-percent change 
in output voltage over the tempera- 
ture range of 25 C to 80 C. The 
circuit of Fig. 3 has a 5-percent 
change in output voltage over that 
range. This temperature coefficient 
can be compensated by employing 
a reference with a negative tem- 
perature coefficient. 

In more complicated regulators 


employing high-gain servo ampli- 
fiers the major temperature prob- 
lems are found in the amplifier, and 
principally, in the first stage where 
the comparison between reference 
and output voltage is made. Silicon 
components employed here may 
alleviate the problem but there will 
still be a need for compensation of 
the emitter to base voltage change 
in the first or comparison stage. 


Shunt Types 


The shunt types of power supply 
shown in Fig. 7 are subject to the 
same general type of analysis as 
the series units. While their regu- 
lation in a limited range can be 
made as good as the series type, the 
total range over which they will 
regulate is in general less. Over a 
small range the circuit of Fig. 7C 
has desirable features. It is simple, 
its voltage reference is grounded on 


ouTPuT 


for laboratory use employs two transistors 


one side which lends itself to use of 
Zener diodes and its regulation is 
comparable to the best 3-transistor 
series-type regulator. 

A variable voltage regulated 
power supply for laboratory use is 
shown in Fig. 8. Note that there 
is no feedback stage. One addi- 
tional transistor feeding back from 
the reference could improve the 
regulation by a factor nearly equal 
to the beta of the added transistor. 

Thanks are extended Stanley 
Gordon who experimentally checked 
the formulas, Charles Durieu for 
recommendations of mathematical 
rigor and Morris Brenner for 
supplying transistor parameters. 
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UMMARY ~——— Sharply defined transducer gap is obtained in ferrite-core 


head by using 0.002-in. metallic pole shoes of special magnetic material. 


Silicon monoxide deposited on the pole faces provides a gap of 20 micro- 
inches. Design makes possible pulse recording at densities up to 2,500 
pulses per inch with playback-voltage output almost as high as for 100- 


pulse per inch recording made with same head 


(Ts CTTS Ceres!” 


Head, Transducer Development 
Clevite Research Center 
Clevite Corp. 
Cleveland, Ohio 


MAGNETIC HEAD 


ERRITES appear to be a promis- 

ing solution to the problem of 
a suitable core material for high- 
frequency recording heads. Their 
extremely low conductivity results 
in negligible eddy current losses 
and they have a substantially con- 


stant permeability into the mega- 
cycle range. However, ferrites have 
a granular and brittle texture mak- 
ing it impossible to prepare short, 
well defined and durable transducer 
gaps, 

To combine the low-loss feature 


PROBLEMS OF HIGH-FREQUENCY HEAD DESIGN 


Design of magnetic transducer heads for recording and reproducing high frequencies pre- 
sents two independent problems: total losses must be low to yield useful playback voltages at 
reasonable recording power requirements and resolution must be high to permit practical 


speeds of the recording medium. 


Some heads now in use come close to meeting either one 


of the requirements but not both at the same time 
Total losses incurred in both recording and playback consist of frequency-dependent and 


wavelength-dependent components. 
contribute to a reduction of playback level. 


The latter are not actual power losses but they do 
Eddy current losses and the gap effect losses 


have great practical importance and their simultaneous reduction within the same structure 


poses substantial problems. 


Subdividing the metallic core into thin laminations to reduce eddy currents finds practical 


limitations in the megacycle range. 


Thin laminations are not only difficult to handle but 
they also preclude formation of straight edges necessary for a short transducer gap. 


These 


drawbacks become particularly apparent since cores for the megocycle range should be com- 
posed of laminations not thicker than about 0.001 inch 


TRANSOUCER HEAD LOSSES 


-— 


FREQUENCY 
OEPENDENT 


SKIN 


DIELECTRIC EFFECT CORE LEAKAGE 


EooY 
CURRENT HYSTERESIS RESIDUAL MAGNETIC 


WAVELENGTH 
OEPENDENT 


GaP 
EFFECT 


CONTOUR 
EFFECT 


HEAD-TO 
MEDIUM 
SPACING 


CAPACITIVE 


of ferrites with the excellent gap 
definition of metal, ferrite cores 
were provided with metallic pole 
shoes in the construction of a new 
type of magnetic head. Simple as 
this approach appears to be, it cre- 
ates a number of special problems. 

It is important to keep eddy cur- 
rent losses in the pole shoes to a 
minimum so as not to nullify the 
advantages of the ferrite cores. 
This can be accomplished by using 
thin pole shoes fabricated of a mag- 
netic material with high electrical 
resistivity. First experimental mod- 
els of such modified ferrite heads 
developed pole-shoe high 
enough to scorch the tape during 
the recording process. These heads 
were equipped with relatively thick 
metallic Permalloy pole shoes. 

Shunt magnetic flux across the 
faces of the pole shoes must be as 
low as possible. In view of the small 
gap lengths, this calls for extremely 
thin metal shoes. This also favors 
reduction of eddy current losses in 
the pole shoes. 

Another requirement is high 
wear resistance. This point is im- 
portant because of the necessary 
thinness of the pole shoes and the 
high tape speed. 

At the time of the development 


losses 


* Now with IBM Research Laboratory 
Poughkeepsie, N. Y. 
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Megacycle recording heads using ferrite cores are, left to right, miniature 
minature unit. The miniature units are about %% in. in diameter 


Has Megacycle 


of the high-frequency head a new 
magnetic alloy became experimen- 
tally available which had all the 
qualifications desired for the pole 
shoe material. This new alloy, 16- 
Alfenol, has magnetic properties 
approaching those of soft magnetic 
materials, combined with much 
higher electrical resistivity and 
with a many times increased abra- 
sion resistance. 


Head Construction 


The optimum thickness of the 
metal pole shoes has been deter- 
mined to be about 0.002 inch. 


FIG. 2—Frequency response of two- 
channel head with 9-ma recording cur- 
rent in both heads 


FIG. 1—Cross section of experimental re- 
cording head with photomicrograph of gap 
area showing pole shoes and gap spacer 
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Thicker pole shoes cause excessive 
losses from eddy currents and from 
flux shunting. Thinner shoes give 
too high magnetic reluctance and 
are undesirable because of reduced 
head life. 


The ratio between optimum gap 
length and optimum pole-shoe thick- 
ness thus becomes about 1 to 100. 
This is nearly the same value used 


in many high-quality magnetic 


heads for the audio range. 
Gap Design 


rhe gap is given a small but well 
defined magnitude by vacuum de- 


and standard-size single-channel heads, and a multiple-head 


ange 


positing a suitable spacer material 
onto the faces of the pole shoes. 
Tests have shown that there is a’ 
definite limit to the improvement 
in resolution which can be obtained 
by reducing the gap length 

Below a certain magnitude no 
further improvement takes place 
but the playback voltage starts to 
decrease because of the relatively 
increasing effect of the shunt flux 
across the gap faces. The shortest 
useful gap length has been experi- 
mentally determined to be approxi- 
mately 20 microinches. 

The reason for the ultimate lim- 





FIG, 3—-Oscillograms of playback of 100 (A), 500 (B), 1.000 (C) and 2,000 (D) pulse per inch recordings using rectangular pulses 


itation of the resolution appears to 
lie in the always imperfect contact 
between head surface. 
Even the commercial tapes 
show « surface roughness of 15 to 
20 microinches which, effectively, 
accounts for a tape-to-head spacing 
of the same magnitude. 

Playback saused by such 
spacing, expressed in decibels, 
equals fifty-five times the ratio of 
spacing to wavelength. In view of 
these facts, no increase of head 
resolution can be expected from re- 
ducing gap length below approxi- 
mately 20 microinches. Any further 
improvement of the head resolution 
will have to be preceded by im- 
proved recording tapes. 


and tape 


best 


loss 


Spacer Material 


Of the materials investigated for 
use a8 a gap spacer, silicon mon- 
oxide was finally chosen. This ma- 
terial is quite hard and therefore 
helps to maintain a sharply defined 
transducer gap. It is a noncon- 
ductor eliminating eddy-current 
losses. It can be readily evaporated 
in vacuum and it is sufficiently 
transparent to permit an accurate 
thickness control by observation of 
interference fringes during the 
evaporating process. 

Figure 1 shows a cross section 
through one of the early experi- 
mental heads of the described con- 
struction. The two symmetrical 
ferrite pieces with their metal pole 
shoes and single-layer windings can 
be seen. These two core halves are 
clamped together by a U-shaped 
metal spring and are embedded in 
casting resin. A photomicrograph 
of a cross section through the gap 
region of the head is also shown. 

The metal pole shoes appear as a 
light-colored overlay on the tips of 
The tight 
joint between metal and ferrite can 


the ferrite pole pieces. 
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also be seen. This is necessary to 
keep magnetic reluctance to a 
minimum. 


Performance Tests 


The performance of the high- 
frequency heads was determined 
with commercial recording tapes. 
Some variations were observed be- 
tween tapes of different manufac- 
turers and between different lots 
from the same manufacturer. Such 
variations were most pronounced at 
the shorter wavelengths. The short- 
wavelength response also varied 
with the wear condition of the tape. 
The response improved as the tape 
surface became glazed by wear, 
then staying substantially constant 
until the beginning of final tape 
deterioration, 

All data given here were obtained 
in a closed loop tester, after an 
initial run-in period of the tape. 
Under the chosen operation condi- 
tions it took several hundred passes 
of the tape to stabilize it. The same 
head was used for recording and 
playback to avoid azimuth error. 

Tests of this type require the 
best possible contact between tape 
and head and great care must be 
used in the fine adjustment of their 
mutual positioning. A small wrap 
angle has been found to be impor- 
tant to prevent the formation of 
an air cushion between tape and 
head and to minimize the effects 
of tape stiffness and inertia. 

Figure 2 shows typical output 
versus frequency-response curves 
obtained from a two-channel head 
at a tape speed of 240 inches per 
second. Recording current was ad- 
justed for maximum output at 2.5 
to 3 mc. No bias was used in these 
tests. It can be seen that a highest 
frequency of over 4 mc is still re- 
produced, corresponding to a max- 
imum resolution of over 17,000 


cycles per linear inch. 

Whenever proportionality be- 
tween the playback voltage and the 
recording current is required either 
Such 
high-frequency re- 
effect 


d-c or a-c bias must be used, 
degrades 
The this 
can be approximated by a displace- 
ment of the show response curves 
to the left by about 25 percent of 
the frequency readings. 


Head Life 


bias 


sponse. extent of 


Because of still insufficient data, 
total operating life of the heads 
can only be estimated at this time. 
Based on the results of various 
tests it appears to be on the order 
of over 100 hours at a tape speed 
of 240 inches per second and sub- 
stantially more at lower speeds. 

The high resolution and the low 
losses of the new head are also pre- 
requisites for effective handling of 
Figure 3 illus- 
trates some preliminary results of 
tests in that direction. The record- 
ings were made in a return-to-zero 
scheme, 


pulse information. 


using rectangular pulses 
of 1-microsecond duration and a 
tape speed of 60 inches per second. 
At a density of 2,000 pulses per 
inch almost the same playback volt 
age can be obtained as at 100 pulses 
per inch and a density as high as 
2,500 pulses per inch is quite fea- 
sible. Such extreme pulse packing 
and correspondingly high repetition 
rates may be too high for use in 
present-day digital equipment but 
demonstrate future possibilities. 
The material in this article was 
before the 
The 
from 


presented in a 
1956 IRE 
benefitted substantially 
skill of H. J. Mueller 
charge of the mechanical aspects 
of the project and H. J. 
who performed the electrical meas 


paper 
work 

the 
who was in 


Convention. 


Morgan 
urements on the heads. 
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SUBCARRIER SWITCH 
for Microwave Party Line 


UMMARY 


Electronic switch, actuated by voice modulation, keeps local 


subcarrier oscillators of party-line voice channel off the air until one of the 


local transmitters receives an input. Audio received at input terminals modu- 


lates the channel transmitter while a portion of the input is rectified to over- 


ride cut-off bias on final amplifier screen grid. Rectified audio from channel 


receiver restores cut-off bias to insure that only the station having the strong- 


est input will gets its subcarrier on the air 


0 OBTAIN PARTY-LINE com- 
= munication in a transmission 
system, it is necessary to establish 
a voice channel having a number of 
parallel terminals located at var- 
ious stations. In designing West- 
inghouse FJ multiplex equipment 
to operate with FR microwave 
frequency-division multi- 
plexing was selected. 


radio, 


To keep the design and main 
tenance as simple as possible and 
prevent frequency translation, am- 
plitude-modulation equipment 


chosen. 


was 
This introduced the prob 
lem on party-line circuits that if 
carrier frequencies originating at 
different stations were not exactly 
the same, beat notes or heterodyne 
whistles would be heard at 
voice terminal on the party line. 


each 


Avoiding Interference 


has been 


applications by 


This interference 
avoided in some 
single-sideband multiplex since the 
carrier is and one of 
the filtered The 


remaining sideband will not create 


suppressed 
sidebands is out. 
heterodyne interference when mixed 
the 
At each receiver 


with other similar signals in 


carrier receivers. 
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Pp 


if is necessary to reinsert a carrier 
close to the frequency of the orig- 
inal carrier in order to recover the 
intelligence carried by the one side 
band. 

The single-sideband system was 
felt to be relatively complicated in 
the 300 to 600-ke frequency range 


FIG. 1 


chosen for the multiplex owing to 
the relatively and 
sharp-cutoff characteristics  re- 
quired in the filters to reject the 
undesired Another 
ious objection was the difficulty in 
keeping the 


narrow-band 


sideband. ser- 


frequency of the re- 
inserted carrier at the receiver the 


Final amplifier of local channel transmitter showing screen-grid modulator and 
bridge rectifier for developing positive bias 





same as the original carrier fre- 
quency which was suppressed at 
the transmitter. 

If these two frequencies are not 
nearly identical, the system can 
not be used for frequency sensitive 
schemes such as frequency-shift, 
frequency-telemetering or high- 
fidelity signals. Also, if the two 
frequencies drift far enough apart, 
even regular speech signals become 
sufficiently translated in frequency 
range to become unintelligible. 


Push-to-Talk System 


Another scheme used for multi- 
station communication on a party- 
line basis uses double sideband 
a-m or f-m with transmitters 
normally shut down. A transmitter 
is switched on by a voice-actuated 
device or by a manually operated 
pushbutton, There are a number 
of deficiencies which limit the ap- 
plications of these schemes, the 
most important being clipping of 
the initial intelligence in the voice- 
controlled scheme. 

In the push-to-talk scheme, the 
inconvenience and also the inability 
to interrupt a remote speaker 
represent serious drawbacks in com- 
mon telephone practice. Further- 
more, these schemes cannot be ap- 
plied easily to two-wire lines which 
must go through switchboards, dial 
equipment or similar telephone 
apparatus. 


Controlled Carrier 


The scheme described here is 
called controlled-carrier modula- 
tion. This method prevents beats 
or heterodyne interference by al- 
lowing only one station to have its 
carrier on and transmit intelligence 


(te = tm) te (fe + tm) 
(A) 


(fe- tm) fe (t, , tm) 


at any one time. The circuit is such 
that when one person is talking, 
the transmitters at the other sta- 
tions are normally kept disabled. 
This is accomplished by cutting 
off the multiplex carrier of the 
channel transmitter when the level 
or amplitude of the received audio 
signal in that channel is greater 
than the level of the audio signal 
which is intended to be transmitted 
from that station. The only station 
in a channel which can transmit at 
any one time is the one having the 
greatest audio output level. Any- 
one in the channel listening to this 
audio signal may interrupt the re- 
mote party who is talking by rais- 
ing the level of his speech above 
that of the received signal. 
Actually, the level of the incom- 
ing speech varies over a wide range 
of amplitudes in a fraction of a 
second so that the remote party 
can be made aware of an interrup- 
tion by the listening party even 
without his raising his speech level. 


Circuit Description 


Operation of this system is 
shown in Fig. 1. The screen grid 
of the 6BA6 modulator is set at a 
Slightly negative potential with re- 
spect to the cathode, rendering the 
tube nonconducting. When audio 
is applied to the input terminals, 
it is amplified and divided into two 
different circuits. 

It is applied to the screen grid 
of the modulator and serves to 
modulate the carrier signal. The 
other circuit includes a phase in- 
verter whose output is rectified by 
a full-wave bridge rectifier, pro- 
ducing a positive voltage which is 
applied to the screen grid of the 


olla 1 MS 


RISE MLN 
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FIG. 2—Party-line multiplex transmitter output (A) and rise and decay times (B) illustrate 


rapid action of modulation switch 
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modulator to render it conducting. 

Thus, carrier is produced only 
when an audio signal is present. 
The d-c developed on the screen 
grid is directly proportional to the 
amplitude of the audio signal ap- 
plied. Therefore, the audio and d-c 
which are present at the screen 
grid are always in a fixed ratio, 
resulting in a constant percent 
modulation. This is illustrated in 
Fig. 2A. 

This system will give the ad- 
vantage that regardless of the 
amount of audio signal present, a 
constant percentage of modulation 
is maintained. It is impossible to 
produce distortion by overmodulat- 
ing the carrier. 


Rise and Decay Times 


The resistor and capacitor across 
the d-c output of the bridge recti- 
fier filter the rectified audio volt- 
age and provide a time constant for 
regulating the amount of time the 
carrier remains on after the audio 
signal is removed. Figure 2B shows 
the rise and decay time of the sys- 
tem as measured on the d-c output 
of the receiver detector. The rise 
time is 3 milliseconds for the 1,000- 
cps tone to reach 63 percent of its 
final value. The decay time, which 
is the time required for the carrier 
to reduce to near zero, is shown 
by the d-c fall-off on the receiver 
detector and is approximately 250 
milliseconds. 

The timing traces were 1,000 and 
200 cps for the rise and decay 
times respectively. The rise time 
is fast to avoid clipping the be- 
ginnings of speech. The decay time 
is relatively long to avoid clipping 
the final syllables or thumping as 
the carrier cuts off. 


Voice Panel 


Figure 3 is a block diagram of 
the voice-band panel, showing 
sending, receiving and signaling 
circuits. A common circuit between 
the receiver and transmitter called 
the compensating network insures 
that the transmitter does not norm- 
ally allow energy to be transmitted 
while the receiver is receiving a 
signal. This is important when the 
phones of several stations on the 
party line are off the hook. Other- 
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wise, ordinary room noise would 
cause the transmitters at these sta- 
tions to operate and send out 
energy. 

Thus the collective room noise 
would appear in all receivers, re- 
quiring the person who is talking 
to speak at an increased level to 
be heard. This condition is avoided 
by the compensating network and 
allows a number of stations to be 
operated on a party line basis with- 
out excessive room-noise interfer- 
ence. 

To allow the transmitter to emit 
energy, a positive direct voltage 
must be applied to the screen grid 
of the modulator. Therefore, if a 
negative voltage were applied 
simultaneously and of correct am- 
plitude, the transmitter would re- 
main completely cut off. The de- 
tector employed with the receiver 
is arranged to produce a d-c com- 
ponent which is negative with re- 
spect to ground. 

When this voltage is filtered and 
applied to the screen grid of the 
modulator, it holds the modulator 
tube cut off for the time that a 
received signal is present. The con- 
versation may be interrupted dur- 
ing slight speech pauses or by 
over talking the blocking voltage. 


Audio Leaks 


The system provides a d-c hold- 
ing or compensating voltage pro- 
portional to the level of the in- 
coming received signal. This is 
desirable since it can be arranged 
to compensate for the received 
audio signal that leaks through the 
hybrid coil and gets into the trans- 
mitter input circuits. 

This leak results from the diffi- 
culty in obtaining sufficiently good 
balance of the hybrid circuits when 
used with the widely varying im- 
pedance of many two-wire tele- 
phone lines interconnected with 
radio or carrier systems. 

The signal that leaks through the 
hybrid circuit and enters the trans- 
mitter input circuit is not intended 
to modulate it. It can be as large 
or larger in amplitude than the 
signal received from the telephone 
line that is intended to modulate 
the transmitter. This results in a 
system in which the signal as re- 
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FIG. 3—Voice-band panel for party-line channel of microwave multiplex communications 
system insures that only local station having strongest audio input can get its subcarrier 


oscillator on the air 


ceived from the microwave circuit 
may be transmitted back to its 
origin as well as into the telephone 
line it is intended to reach. 

In party-line systems involving 
many transmitters and receivers 
this results in putting several 
transmitters into simultaneous op- 
eration and modulating them. 
Emission of these signals into the 
common transmission system could 
result in an echoing or chaotic and 
unintelligible condition of inter- 
fering signals. 

The compensating circuit uses 
the d-c output of the receiving de- 
tector to prevent the modulation of 
its transmitter carrier. When re- 
ceiving a signal, the transmitter is 
blocked preventing such chaotic 
conditions. The need for a special 
balance network for the hybrid is 
thus reduced. 

If a slight unbalance were to oc- 
cur, the received signal would not 
be retransmitted. Only a resistive 
balance network is usually re- 
quired. Thus a greater effective 
hybrid balance is achieved than 
could be attained by any ordinary 
method. 


Advantages 


The proportional carrier system 
realizes many of the advantages 
of a single sideband system includ- 
ing a substantial improvement in 


signal-to-noise performance over 
the microwave system. With no 
modulation on a channel, little or 
no carrier is present from that 
channel to modulate the radio. Ac- 
cordingly, the composite signal 
produced by a number of propor- 
tional carrier voice channels is 
lower, and the level of each channel 
may be raised without overmodu- 
lating the radio modulator. 

The higher modulation level per 
channel gives an improved channel 
signal-to-noise ratio. The absence 
or reduction of background noise 
between speech passages also gives 
an apparent improvement in per- 
formance. 


Applications 


In private-line applications where 
suppressed-carrier operation is de- 
sired, the party-line circuit is used. 
The carrier is suppressed about 20 
db and the performance cannot be 
distinguished from conventional 
wire-line equipment. 

In party-line applications where 
the carrier is completely sup- 
pressed during the periods of no 
modulation, the only noticeable 
difference is the quiet background 
between voice passages similar to 
companders. In either case normal 
conversation can be carried on with 
either party able to interrupt the 
other when desired. 





UMMARY 


THREE NEW 


Temperature-stabilized flip-flop, tone keyer and audio-fre- 


quency meter using junction transistors make use of favorable large-signal 


properties of transistors. The flip-flop achieves temperature stability through 


diode switching in the emitter circuits. The tone keyer switches tones ranging 


in frequency from 100 eps to 200 ke at rates up to 10 ke. The frequency 


meter uses silicon transistors to achieve operation up to 100 © 


By NORRIS HEKIMIAN 


Department of Defense 
National Seourity Agency 
Washington, D.C 


ARGE-SIGNAL OPERATION of junc- 
Lition transistors results in many 
useful and interesting circuits. 

Improved high-temperature op- 
eration of a junction transistor flip- 
flop is achieved with diode switch- 
ing in the emitter circuits. Sta- 
bility factor is improved from 20 
or more to about 2 or 3. Operation 
up to 70 C is obtained using tran- 
sistors rated for 50 C. 

Also stable against temperature 
variation is a tone keyer that con- 
trols tone frequencies from 100 cps 
to 200 ke at keying speeds up to 
10 ke. Keying may be by a d-c 
signal or by contacts. Supply volt- 
ages from 6 to 35 v can be used. 

A frequency meter employing 
silicon transistors withstands tem- 
peratures up to 100 C. The meter 
is designed for audio frequencies. 
It has a substantially linear fre- 
quency scale. 
offset. 


There is no zero 


Stabilized Flip-Flop 


A limiting factor in the use of 
germanium junction transistors is 
collector saturation current /,,. The 
saturation current increases ex- 
ponentially with temperature and 
doubles in magnitude for every 10 
to 12 C increase. Even at low junc- 
tion temperatures the effects of this 
current are important. 

Since the saturation current flows 


in the emitter and base as well as 
in the collector circuit, the effects 
of I., changes in the output de- 
pend on the type of circuit. The 
grounded-emitter circuit is excep- 
tionally subject to such changes 
since it is usually designed for max- 
imum current and voltage amplifi- 
cation and for large source resist- 
ances driving the base. 

Such design is inimical to best 
high-temperature operation. How- 
ever, since the grounded-emitter 
circuit yields both current and volt- 
age gain with junction transistors, 
it is desirable for bistable flip-flops 
and some economical means of high- 
temperature stabilization must be 
achieved. 


Temperature Compensation 


Temperature compensation of an 
amplifier is usually achieved by 
cancellation of the transistor /., 
with that of another transistor or 
by use of some thermally sensitive 
resistance. The former method is 
usually preferred since cancellation 
over a wider temperature range will 
be most effective for similar types 
of units. However, for a bistable 
switching circuit such as a flip-flop 
it is not possible to achieve com- 
pensation without introducing more 
transistors in each stage. 

These compensating transistors 
must adequately match the active 
transistors in the flip-flop stages, 
especially at the highest tempera- 
ture anticipated. This is particu- 
larly true because of the expo- 


nential dependence on temperature. 

Considerable improvement in 
temperature’ stability can be 
achieved by appropriate resistances 
in the emitter and base circuits. 
This improvement is at the sacrifice 
of efficiency because of losses in the 
resistances and a reduction in sig- 
nal swing for switching circuits 
such as the flip-flop. 


A-C Amplifiers 


The most useful application of 
this method is for a-c amplifiers 
where the swing and gain reduc- 
tions can be eliminated by adequate 
bypassing. For bistable circuits 
and d-c amplifiers such bypassing 
results in large low-frequency at- 
tenuation that is usually unaccept- 
able. 

By operating the transistor with 
large collector currents and 
collector voltages, the effects of 
relatively large /,, at elevated tem- 
peratures can be kept within the 
limitations of dissipation and max- 
imum collector current ratings. 
Further, since in low-voltage high- 
current circuits, resistance values 
are low, the larger /., at high tem- 
perature results in a smaller effect 
on output signal voltage. 

[his method is not economical of 
supply current but need not require 
excessive supply power because of 
low supply voltages. However, the 
requirement for large current is 
undesirable because of the require- 
ments imposed on power-supply fil- 
tering when using a-c supplies as 


low 
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FIG. 1 


Transistorized flip-flop uses diode switching in emitter circuit for 


temperature stabilization (A). 


Collector clamping improves 


high-frequency operation (B). Output inductance (C) improves interstage switching in binary counters 


well as the increased power losses 
For 
con- 


are 


in conductors and connections, 
systems where total 
sumption and current drain 
small this method is often the best 


power 


Silicon Transistors 
The 


volved in 


function in 
thermally 
created carriers across the collector- 


work 
transporting 


higher 


base junction in silicon transistors 
results in /., currents several orders 
of magnitude than in ger- 
manium devices of similar ratings. 
This difference in function 
results in a less perfect switch in 
the on condition since the collector 
voltage in saturation cannot drop 
Repre- 
for sili- 


less 


work 


as low as for germanium. 
volt 
con and 0.1 volt for germanium. 

Furthermore 
lished types of silicon transistors 
higher than for 
units of comparable rating. 
the 
sistor or a silicon-germanium alloy 


sentative values are 1 


prices for estab- 


are germanium 
Even 
tually, however, silicon tran- 
transistor may become the best so 


lution to the temperature problem. 


Circuit Discussion 


The circuit shown in Fig. 1A em- 
ploys bias stabilization in the 
emitter of a grounded- emitter 
amplifier. In addition it provides 
diode gating of the emitter stabiliz 
the d-c 
degeneration in the on condition so 


ing resistance to reduce 
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that almost full 
provided. Since the stabilization is 
only required in the off condition, 
the on condition being aided by the 
saturation current, this arrange- 
ment makes full use of the stabili- 
zation. 

The 
of two diodes, two emitter resistors, 
and a voltage return for the diodes 
for each flip-flop stage. The 
age return can be common for sev- 
depending the 
permissible drain and impedance of 
the return voltage source. A sepa- 
rate voltage supply can be used or, 
if common battery operation is de 
sired, a voltage divider can be used 
as shown in the circuits of Fig. 1. 

Since the flip-flop is symmetrical 
the regulation of the divider is usu- 
ally adequate. Calculation shows 
that for the transistor in the off 
state the stability factor is in the 
depending 
parameters. This 
pares favorably with the ultimate 
limit of unity for the stability fac- 
tor. An unstabilized 
generally have a factor in 
of 20. 

Since the stabilization is applied 
only to the off transistor, the on 
inhibited from 
going deeply into saturation. Since 
this effect is more pronounced at 
temperatures, the tran- 
further on and 


output swing is 


basic limitation is the use 


volt- 


eral stages, upon 


order of 2 to 3 upon 


transistor com- 


stage would 


excess 


transistor is not 


elevated 


sistor goes even 


deeper into saturation. The result- 
ing increased carrier storage slows 
down the transistor in changing 
from on to off and reduces the upper 
limit of switching speed. 

This effect can be 
preventing the transistor 
going saturation. The 
paid is another voltage source and 


reduced by 
from 
into price 
another pair of diodes for clamping 
Such a system incorporating both 
the bias stabilization and collector 
clamping for high-speed operation 
is shown in Fig. 1B. Results for 
both circuits tabulated in 
Table I. An unstabilized circuit of 
similar with similar 
failed in 
operation at about 40 to 45 C, 
The 
are about 8 to 10 v but trigger rise 


are 
design and 
transistors consistently 


input trigger requirements 
time may alter the requirements 
Improvement in triggering between 
stages can be achieved by peaking 
the output collector with an indus 
The 


inductance is noncritical and can be 


tance as in Fig. 1C., value of 
1 mh or less. 

The 
2N27. Representative data by the 
manufacturer show alpha = 0.95 to 
0.995; alpha cut-off frequency 
1.0 me, minimum; /., at 30 v V 
30 ~ 10° amp 


transistors used were type 


Tone Keyer 


grounded-emitter chat 


families for 


Typical 


acteristic junction 











transistors show a portion of the 
family merging at low collector volt- 
ages and high collector currents. 
This is commonly called the satura- 
tion region. 

The collector family generally 
shows a high dynamic resistance 
because of the almost horizontal 
slope of the curves in the nonsatu- 
rated region, The saturation region 
shows extremely low dynamic col- 
lector resistances. 

Resistances in the order of 200 
ohms or less are not uncommon in 
this portion of the collector family. 
This permits the use of the junc- 
tion transistor as an a-c switch 
when driven from an appropriate 
impedance source, This property, 
not unlike the output impedance 
changes of a vacuum-tube cathode 
follower with bias, is used in the 
tone keyer. 

The tone keyer shown in Fig. 2 
consists of a source impedance, the 
shunting impedance of the control 
transistor and a grounded collector 
buffer amplifier. A second control 
transistor is included. 

The source impedance is kept 
above 10,000 ohms by the series 
resistance. A_ blocking capacitor 
effectively prevents possible d-c 
components or return paths in the 
tone generator from effecting the 
keyer operation. 


Pinching Diodes 


Two 1N67A’s are pinching di- 
odes, Consider the input as a d-c 
signal. When the input is in the 
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FIG. 2—-Tone keyer 
and grounded-collector buffer amplifier. 
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consists of two transistor control stages 
Either a d-c control 
signal or mechanical switching can be employed 


tone-on condition the first control 
transistor is off. ‘ 

The second control transistor is 
on and its collector voltage is low. 
For this condition the two diodes 
are back biased by the collector 
voltages and present a high imped- 
ance at their junction. The tone is 
only slightly attenuated and the 
grounded collector stage gives full 
output, 

When the input signal is in the 
tone-off condition the first control 
stage is heavily in saturation and 
presents a low collector impedance 
as well as a low collector voltage. 
The second control stage is now off 
and its collector is high. Both di- 
odes are now conducting and are 
themselves low impedances. 

The diode connected to the col- 
lector of the first control transistor 
ties the signal line to the low col- 
lector-to-ground resistance of the 
first stage and shorts the signal. 
The second control stage provides 
a path for d-c through the two 
diodes. 

The first diode effectively ties 
the signal to the collector of the 
first control stage by assuring 
that the diode is forward biased 
throughout the a-c signal swing. 

This prevents d-c_ transients 
through rectification of the signal 
in the pinching operation. The sec- 
ond control stage provides constant 
B+ drain so that use of the tone 
keyer in existing circuits does not 
upset voltage regulation. A cross- 
coupling capacitor between the col- 


50-08 RATIO 


3|€ Tone 
3 § out 


600- OHM 
LOAD 


lectors of the control transistors 
suppresses transients which could 
occur because of the time difference 
between the rise of one collector 
and the fall of the other. 

The grounded collector is tem- 
perature stabilized by a 2,700-ohm 
emitter resistance. Larger values 
lead to greater stability but limit 
the power capabilities of the stage. 

Use of the collector saturation 
region for the switching makes 
temperature effects on the control 
stages immaterial and temperature 
compensation is not used. Elevated 
temperatures can cause lowered col- 
lector voltages because of the am- 
plifier J., effect in the grounded- 
emitter stages but only extreme 
temperatures can cause saturation 
in the absence of an on signal. 
Overall operation was satisfactory 
to 58 C, 


Leakage Effects 


Since the switching is not perfect 
because the collector and diode 
impedances do not go to zero, there 
is tone-off leakage but this leakage 
is approximately 30 db below the 
tone-on state. For a 10,000-ohm 
source impedance this indicates a 
diode plus collector impedance of 
about 300 ohms. 

The off leakage signal can be 
bucked out by injecting a portion 
of the tone-generator signal in op- 
position to the output signal. This 
method of cancellation of the resid- 
ual level will result in only about 
3-percent loss of tone-on signal 





FIG. 3—Audio frequency depends upon triggered single-shot 
multivibrators to supply standardized pulses into integrating 
circuit at rates depending upon unknown frequency 
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when the initial on/off ratio is 30 
db. : 

The buffer output was made 
grounded collector so that the high 
input impedance from the tone 
source plus the 10,000-ohm resistor 
would not be appreciably loaded 
during the tone-on state and yet 
would supply about 0 dbm to a 600- 
ohm line, This is conven- 
tional. 

Operation is linear for inputs 
up to 1.0 volt. The base bias re- 
sistors were a compromise between 
high impedance and good tempera- 
ture stability. 

Total power consumption depends 
on the supply voltage but for the 
nominal design center value of 
22.5 v, the drain is less than 10 ma 
from the signal battery. The major 
part of this power is taken by the 
buffer amplifier to allow it to supply 
0 dbm to a 600-ohm load. Reduced 
output requirements would allow an 
increase in the 2,000-ohm emitter 
resistor and a proportionate de- 
crease in current. 

Signal input impedance to the 
tone is dependent on the keying 
state and varies from 10,000 to 
40,000 ohms as determined by the 
base biasing resistors of the buffer 
amplifier and the 10,000-ohm resis- 
tor. Keying signal input resistance 
is a minimum of 100,000 ohms in 
the tone-off state. For applications 
requiring higher output levels, a 
stage of power amplification can be 
added to the grounded collector buf- 
fer. 


stage 


Frequency Meter 


Measurement of frequency may 
be accomplished by measuring the 
time average of a _ standardized 
pulse triggered from an incoming 
signal. Since the pulses are stand- 
ardized, the time average is directly 
proportional to the occurrence rate 
or frequency of the pulses. For any 
given frequency the meter reading 
is proportional to the standardized 
pulse width and amplitude as well 
as the input frequency. 

In the frequency meter shown in 
Fig. 3 a single-shot or monostable 
multivibrator generates the stand- 
ardized pulses. A milliammeter in 
series with the normally off tran- 
sistor collector provides a reading 
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Table 1—Characteristics of Transistor Circuits 





Circuit Frequency 

Stabilized, unclamped 20 ke 
30 ke 

Stabilized, clamped 50 ke 
100 ke 


Temp Power Supply Output 

7c 22.5 v @ 2 ma I5v 

25 C I5v 

60 C 225v @5ma & 16 v 
67.5 v @ 7 ma 

25 C l6 v 





proportional to the input frequency. 
By inserting the milliammeter in 
the normally on collector lead a 
reading proportional to the period 
of the input signal could be de- 
veloped. 

Silicon transistors eliminate the 
effects of changes in ambient tem- 
perature normally found in germa- 
nium transistors. Further, silicon 
transistors have low reverse col- 
lector currents denoted by /., so 
that there is virtually no zero cur- 
rent and thus no need for a zero- 
set adjustment. 

Because the transistor makes an 
excellent switch, the amplitude of 
the single-shot pulse used as the 
standard pulse is essentially pro- 
portional to the supply voltage and 
the milliammeter reading for any 
given input frequency is nearly pro- 
portional to supply veltage. Since 
the circuitry is symmetrical inso- 
far as the emitter and collector cir- 
cuit loads are concerned, the sup- 
ply drain is the 
duty cycle of the single shot and 
hence is independent of input fre- 
quency or pulse width of the single 
shot. 

This is desirable since the power- 
supply drain is steady, except for 
transient conditions. Hence power- 
supply regulation is not affected by 
input frequency changes or changes 
in standard pulse-width variations. 
Also, by having supply regulation 
independent of input frequency, 
while the meter calibration is al- 
most directly dependent on fre- 
quency, a convenient means of 
meter full-scale calibration is ob- 
tained either by power-supply vari- 
ation or by use of a series rheostat. 

This method of scale calibration 
is effective for small changes and 
not for changes of 5 or 10 to 1 
because of the possibility of exces- 
sive meter currents as well as pos- 


independent of 


sible excessive dissipation in the 
transistors. 

For changes of 5 or 10 to 1 or 
more, the single-shot coupling ca- 
pacitor can be switched to different 
values. The values shown are for 
full-scale meter readings of 300 to 
1,000 cycles. The standard pulse 
widths should be less than half of 
the input signal period so that each 
input signal cycle is effective in 
triggering the multivibrator. The 
pulse width should be wide enough 
so the duty cycle of the lowest fre- 
quency will result in measurable 
average current flow through the 
meter. 

In the event that other than a 
straight line frequency-scale read- 
ing is desired, a meter movement 
with shaped pole pieces could be 
used. Such movements can yield, 
for example, logarithmic scales ex- 
panded about a given region. 

A two-transistor preamplifier 
provides adequate sensitivity and 
allows operation on _ sinusoidal 
waves. The preamplifier is essen- 
tially a transistorized Schmitt trig- 
ger. This circuit requires only 
0.75 v rms or an equivalent peak in- 
put. 

The minimum input impedance is 
no less than 10,000 ohms as 
termined by the series 
sistance. With this resistance 
shorted out the sensitivity is in- 
creased so that only 0.3 v rms is 
required but the circuit presents 
nonlinear input impedances to the 
signal source. 

Elimination of the input blocking 
capacitor allows the preamplifier to 
trigger on slow level changes and 
with the addition of a series ad- 
justment-voltage for setting of the 
reference level, allows the circuit 
to measure frequency as referred 
to transitions about any arbitrary 
level. 


de- 
base re- 
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Design Charts for | 


UMMARY Rapid correlation of coupling-circuit performance can 
be achieved with parameters of a wide variety of double-tuned coupling 
transformers. Charts are particularly useful where power transfer is impor- 
tant, as in transistor i-f amplifiers. Several interesting problems are worked 


out to illustrate design procedure 


By MELBOURNE J. HELLSTROM 


Westinghouse Electric Corporati« 
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NETWORK 
FIG. 1--Typical double-tuned trans 
former coupling network 


N DESIGN of transistor video 
| i-f amplifiers, the problem of 


coupling between stages may be 







approached from the point of 


6| 1 7 . . 
CONTOUR iv Wie /s wip / ws view of power transfer from 
A 1.25 1.44 0.583 the output terminals of one 
° el ee en stage to the input terminals of 
| c 1,06 1,56 0.490 


another. Usually this network 
is in the form of a single o1 
double-tuned transformer. The 


0 102 1.62 0.405 
1.00 


design charts described in thi 
article are applicable to a wide 
variety of coupling circuits. 

A typical coupling network is 
illustrated in Fig. 1. The trans 
former couples power from stage 
1 to stage 2. The output im- 
pedance of stage 1 is represented 
by the parallel combination of 
R, and C/ and the input imped- 
ance of stage 2 by R, and C,’. The 
tuning capacitances of the pri- 
mary and secondary are Cy, and 
Cy. For convenience C, Dy 
Cy, the total primary capaci 
tance, and C, C/ + Cr, the 
total secondary capacitance. 

The power transfer of this 
and many other coupling net- 
works’ is given as a function 
of frequency and circuit con- 








"0 1 2 3 4 5 stants by: 
2 (3%), im +p) 
FIG. 2—-Design curves for double-tuned transformers; (Aw/w.), is relative band- Py [+ p— (Aw/wo)Qi(Aw/ wo) Qs)? - 
width at half-power points of pass band + [(Aw/ wo)Q + (Aw/ w, Q,)| (1 
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where P/P relative 
transfer, the power transfer at 


divided by the 


powel 


frequency w 
power transfer at the center of 
passband w,; (Aw/w,) relative 
bandwidth, with Aw the differ- 
between the 


ence upper and 


lower frequencies at which the 
relative power transfers equal 
P/P.: @ primary circuit Q; 
Q secondary circuit Q; p 

K’Q,Q., the 


pedance match parameter; AK 


source-to-load  im- 


an effective coupling coefficient 

Exact 
and secondary circuit Q’s, the ef- 
fective coupling coefficient and 


relations for primary 


the conditions for tuning depend 
on the type of coupling circuit. 
These relations are given in a 
chart for four types of double- 
tuned transformers. It can be 
seen that a 
winding is tuned with the other 
short-circuited when it is parallel 
tuned or with the othe 
circuited when it is series tuned 


given transformer 


open - 


To obtain a design chart from 
Eq. 1 relating the relative band- 
width where the power transfe 
is 3 db below the midband value, 
denoted (Aw/w,),, let P/P 
The chart is 
with curves for different values 
of p from 0 to 4. The 


shown in Fig. 2 


trans- 
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FIG. 4 


FIG. 3-—Power loss for matched 


case, p l, versus p 


former design corresponding to 
every pair of values of (Aw/,) 
4), and (Aw/w,),Q, prescribed by 
a given p contour will have the 
same midband power transfer. 
The curve for p 1, the critical 
coupling contour, is the same as 
that in the literature.’ 

For any given transformer, 
the center-frequency 
transfer is related to its maxi- 


mum value P, ... by 


P./ Pe ums 


Significance of p 


The value p may be thought 
of as the ratio of source resist- 
ance to the load resistance re- 
flected into the primary. When 
p=-1, the source and load are 
matched, the power transfer is 

maximum The 
transfer for other values 
of p is shown by the plot of Eq. 
2 in Fig. 3. 

Another interpretation may be 
Critical coupling is 
that coupling which affords 
maximum power transfer and 
corresponds to the matched con- 
dition p 1. Then p 1 
k’Q,Q, or K*, =1/(Q,Q,) where 
K, = critical coupling coefficient. 
Hence, p (K/K.)*, the square 


at its value. 


power 


given p. 


power 


Relation between shape factors for different bandwidth ratios 


of the ratio of the coupling co 
efficient to the critical value of 
this coefficient. The 
n=— K/K. has been used in the 
literature’ for plotting universal 
curves for coupling 
Therefore p n. 


quantity 


circuits. 


Shape Contours 


In addition to the curves for 
different values of p in Fig. 2, 
there is another family of curves 
of constant band shape, 
which are concave outward from 
the origin. Every pair of values 
of (Aw/m,),Q; and (Aw/w,).Q, on 
a given shape contour will have 
the same pass band shape. 

The pass band shape is de 
scribed by: the skirt steepness, 
defined as the ratio of the rela- 
tive bandwidth where the rela- 
tive power transfer is 10 db 
to that where the relative trans- 
fer is —3 db (W,,/W,) ; the peak- 
to-valley transfer response ratio 
(P/V); the relative bandwidth 
at the response peaks expressed 
in a ratio with the 3-db relative 
bandwidth (W./W,). The last 
two factors have meaning only 
when the is double 
peaked. 

The one-to-one correspondence 
between the factors is graphi- 


pass 


response 
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Design Charts for Tuned Transformers (Continued from p 183) 


cally illustrated by the curves in 
CIRCUIT TUNING Q2 


Fig. 4. 
: ; PARALLEL~ 
For single-peaked responses, PARALLEL 


there are no real values of P/V r ws, = ———; wo Re C2 
and W./W,. The shape contour 

R2 
( ) , separ: a > ate a : ™ ; 
for P/\ 1 separates the over er : k wot, ae) woke toe") 





coupled and undercoupled re- SERIES - SERIES 
' 


gions of the Q,(Aw/w,), — Q, ™ . oa 
(Aw/w,)» plane. This curve is de- a 
fined by p = 4 (Q,/Q, + Q,/Q,), if | Sa Ta 


! 
which may be reduced to the PARALLEL - SERIES 


definition of transitional cou- ' M Mwy 
ling, K’, 4 (1/Q'° + 1/Q,;'). 
Transitional coupling is the 

i 2 


point at which the transfer re- 
sponse changes between single 


M quae — 
and doubled peaked. Ww) by Cm?) | wo Ry Cy 
Figure 2 permits the design Moki (in?) 


of a transformer which will have 2 Le Ce R, 


SERIES - PARALLEL 


the desired 3-db bandwidth, a 
known pass-band shape and per- 
cent of maximum power trans- 
fer. If a number of stages are 
cascaded, the transfer responses 
CONTOUR = /y wWio/’s in db are additive. 
1.25 1.44 To permit the design of trans- 
154 1.48 formers to be used in pairs or 
nese a triples, design curves for a 
100 Les single transformer are given in 
193 Fig. 5 and 6 in terms of 3/2-db 
2.28 bandwidth, (Aw/,),,, and 1-db 
re bandwidth, (Aw/o,,). 

When two or three, respec- 
tively, of these transformers 
are cascaded, these bandwidths 
become the overall 3-db band- 
width. The shape factors on 
these curves are expressed for a 
single transformer and_ they 
must be interpreted for cascad- 
ing. For example, (W./W,,,) for 
one transformer is (W,,/W,) for 
a pair; P/V 1.1 for one trans- 
former means that for a triple 
P/V is (1.1) *. 





Chart Contour Interpretation 


Several properties of coupled 
tuned circuits are apparent from 
the design charts. 

The transitional coupling con- 
tour (P/V =1) and the critical 
coupling curve (p=1) divide 
the Q,(Aw/w,) — Q,(Aw/w,) plane 


FIG. 5—Design curves for double-tuned transformers; (Aw/w.),, is relative : ; : 
into three regions. Referring 


bandwidth where power gain is 1.5 db below center frequency value 
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to Fig. 2, 5 or 6: between p= 1 
and the axes, the circuits are 
undercoupled and single peaked; 
between p = 1 and P/V = 1, they 
are overcoupled but single 
peaked; outside P/V =1, they 
are overcoupled, double peaked. 
Different degrees of impedance 
match or center frequency power 
transfer may be obtained with 
the same pass band shape. For 
critical or overcoupled trans- 
formers, (p == 1) maximum 
power transfer and im- 
pedance match for a given pass 
band shape occurs when the Q’s 
are equal. For an undercoupled 
(p < 1) transformer, this oc- 
‘urs at two values of Q,/Q.. 
Moving along a contour of con- 
stant power transfer 
p), various shape factors may be 
obtained with the same imped- 
match. 
sible to obtain a response which 
is not double peaked if the Q’s 
made sufficiently unequal. 
For p = 1, it is always possible 
to achieve transitional coupling, 
at equal Q’s for p 1 and at two 
values of Q,/Q, for each p > 1. 


best 


(constant 


ance It is always pos- 


are 


Changing Coupling 


If Q, and Q, are fixed and 
coupling coefficient k-is varied, 
the performance of the trans- 
former can be seen on the design 
curves by considering radial 
lines Q,/Q, equal to a constant as 
illustrated in Fig. 7. 

For example, if the coupling is 
increased, the design point moves 
along the given radial line in the 
direction of increasing p, since 
p K’Q,Q.. As a result, the 
center-frequency power transfer 
may de- 
pending on whether the original 
value of p was less or greater 
than unity. The 3, 1.5, or 1-db 
bandwidth will increase since 
Q,(4w/o,) increases. The shape 
of the pass band will tend toward 
double peaking and steeper skirts 
and the spacing between the 
peaks, if they exist, will increase. 

For any given value of p there 
is a maximum value of Q, (Aw, 
For the critical coupling 


increase or decrease, 


@,). 
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contour this value, from Fig 2, is 
2.2. Thus, if an impedance match 
is desired (p 1), the maximum 
3-db bandwidth which may 
obtained is (Aw/w,), 2.2/ 
With Q, too large, this 
width may be inadequate. 

From another viewpoint, when 
(Aw/w,), and Q, are both speci- 
fied, Q,(A4w/w,), is greater than 
2.2 if Q, is too large. It is, there- 
fore, impossible to match this 
source for the required band. 

It is possible to load the source 
with a damping resistor, but a 
greater power transfer can 
obtained by designing for the 
best impedance match at the 
given value of source Q. In Fig. 
8, point A will give the maximum 
power transfer if no damping 
resistance is added. It is the 
point where line Q,(Aw/w,) is 
tangent to the p contour which 
has the value of p closest to one. 


be 


band- 


be 


4 


If the source is dampened so 
the effective source Q,’ (Aw/a,) 
2.2 then point B will give the 
maximum power transfer. How- 
ever, there is now a in 
damping resistance R, which has 
been added across the primary. 

The ratio of the maximum 
values of power output without 
and with the damping resistance 
is P./P,’ 1.82Q, (p, + 1/Ps 4 
2) (Aw/w,)s <A plot of this ex- 
pression, Fig. 9, shows the db 
loss resulting from changing de- 
A to B, versus 


loss 


sign points from 
the source Q,(Aw/w,), The posi- 
tive slope of this curve shows 
that any partial damping will not 
be as efficient as point A (no 
damping). 


Examples 


(1) The output impedance, in- 
cluding strays, of a common-base 
(continued on p 186) 


— 
| 
| 
j 
| 


W/m 
0.658 
1.176 0.642 
1.243 0.594 
1.45 0 
1.96 


“10/3 
1.149 





aw 


@o }; 


FIG. 6—Design curves for double-tuned transformers; (Aw/w.), is relative band- 


width at half-power points 
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Design Charts for Tuned Transformers (continued from p 185) 


RADIAL LINE, SLOPE 
. Q,/9 
4 Z 


DIRECTION OF INCREASING 


COUPLING 


° o Qe (Au/w,) 
NCREASE IN RELATIVE 
BANDWIDTH (Aw/we) 


FIG. 7--Increased coupling effects 


Q', (Bw/wo) 


feof 
Ry = R, Ro /(R, + Ro) 
FIG. 8+Effect of addition of damp. 
ing resistance 


neutralized transistor amplifier 
stage appears as a 7,500-ohm re- 
sistance in parallel with a 10ypf 
capacitor. The load resistance is 
500 ohms. paralle}- 
series double-tuned transformer 
for maximum power transfer at 
a frequency of 21.25mc, with 
a relative bandwidth of 0.2. 
Q, wR,C, (188 x 10°) 
(10°) (7,500) 10. 

Since Q, (relative band- 
width) 10.0 0.2 2, it can 
be seen from Fig. 2, that the 
matched condition, p 1, is pos- 
sible. From Fig 2, Q, 0.8/0.2 

4. The primary inductance is 
then L, 1/w,"C, 1/ (133 
10°)*(10") 5.64 x 10° hy. 
The coefficient of coupling is 
found; p = 1 K°Q,Q, [k’, 
(1— k)] Q,Q,, k = 0.156. The 
secondary inductance is L, 
Q.R./w, (1 — k*)  4(500) / (183 
x 10°) (0.9756) = 15.4 why. The 
capacitance to tune the secondary 


Design a 


isC, = l/eJL, 1/(133 x 10°)’ 
(15.4 x 10°) 3.65 ppf. 

From Fig. 2, the ratio of the 
10-db to 3-db bandwidths may be 
interpolated as 1.86. The re- 
sponse is single peaked. 

(2) If, in the preceding prob- 
lem, the output resistance were 
17,000 ohms, what would be the 
transformer design for 
mum power transfer? 

The primary Q would be- in- 
creased by the factor 17,000/7,- 
500: Q, 10 (17/7.5) 22.7 
and Q,(Aw/w,), 0.2 x Ba.¢ 
4.54. 

Referring to Fig. 2, it can be 
seen that the matched case can- 
not be achieved with Q,(Aw/wo,), 

4.54. To obtain minimum mis- 
match loss the contour with its 
peak tangent to Q,(Aw/a,), 
4.54, p 2.68, will be used. 
From Fig. 3, p 2.68 corre- 
sponds to a loss of about 1 db 
with respect to the matched case. 
his is the minimum loss that 
can be achieved with a double- 
tuned transformer in this stage. 
The value of Q, at this peak may 
be interpolated as 2.83. 

The primary inductance is the 
‘ame as in the first example. 
The coupling coefficient is: k 
(1 — k’) p/Q:Q., k = 0.20. The 
secondary inductance is L 
Q.R,/w, (1 — k’) (2.83) (500) / 
(188 © 10°) (0.96) 11.0 phy. 
The capacitance to tune the 
secondary is C. 1/w,"L, 5.09 
ppl. 

(3) What would be the effect 
in the first example of a 10-per- 
cent increase in the coefficient of 
coupling ? 

The increased coupling coeffi- 
cient is 1.1 (0.156) 0.172. The 
primary Q is not changed and 


maxi- 


QO, (Beswo ly 


FIG. 9—-Damping loss as a function 
of undamped source Q 
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the secondary Q is only neg- 
legibly changed by the 4-percent 
variation in (1 k*). 

Parameter p is (0.172)* (10) 
(4) [1 (0.172)*] 1.22. From 
Fig. 3, the power loss with re- 
spect to the matched case is 
0.04 db. Moving along a radial 
line = Q,/Q 10/4 = 2.5 to the 
interpolated p 1.22 curve on 
Fig. 2, W,/W, changes from 
1.86 at p 1 to 1.79 at p 1,22. 

From this shift along the 
radial line, the of Q, 
(Aw/w,), changes from 2 to about 
2.16. Since Q, does not change, 
the 3-db relative bandwidth has 
increased from 0.2 to (0.2) 
(2.16/2.0) 0.216. Thus, the 
10-percent increase in k results 
in a power loss of 0.04 db, an 
increase of 8 percent in the 3-db 
bandwidth and a decrease in 
W,,/W, of nearly 4 percent, 

(4) Three identical transistor 
amplifiers each having an out- 
put Q of 17.75 are to be cas- 
caded using three double-tuned 
transformers. What is the mini- 
mum insertion loss for the three 
transformers, 


value 


neglecting coil 

losses? The overall 3-db relative 
bandwidth is to be 0.2. What 
will be the shape factors of the 
overall pass band? 

Q, (Aw/a,) Q, (0.2) 3.55 

Referring to Fig. 6 at Q,(Aw/- 
We) 3.55, the minimum value 
of pis 3. Hence, from Fig. 3, the 
loss is 1.25 db per stage or an 
overall loss due to mismatch of 
3.75 db. From Fig. 6, P/V 
1.02 for one stage, or 1.02 
1.06 for three stages. Also W,,,, 
W, 1.37 for one stage, hence 
W,,./W, 1.37 for three stages. 
The separation of the peaks is 
about W,/W, 0.51 for one 
stage or W./W 0.51 for three. 
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FOR THE PRINTED CIRCUIT 


CINCH SOCKETS 


MEET EVERY REQUIREMENT 


CINCH 7 AND 9 PIN 
STANDARD SOCKETS 
STAND-OFF TYPE FOR 
THE PRINTED oR 
CIRCUIT: 


56P22352 


53P22698 


45P22470 


44P22661 


SOCKETS SHOWN 
ACTUAL SIZE 


1026 South Homan Ave., Chicago 24, Illinois 
Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass. 


44P20684 


The CINCH sub-miniature and miniature sockets 
insure positive electrical contact, hold transis- 
tors and tubes securely in place, permit easy 
maintenance and replacement, provide maxi- 
mum insulation resistance and minimum high 


frequency loss. 


Utilizing the latest manufacturing procedures 
with unlimited capacity, CINCH assures you of 
a dependable source of supply regardless of 


quantities required. 


53P20683 


Centally located plants in Shelbyville, 
Chicago, LaPuente, St. Lovis. 


MANUFACTURING CORPORATION 


CINCH will design, or re-design, components to fit specific 
needs, and will assist in the assembly of components 


through proven automation technique. 


CINCH automatically assembled sockets assure the uni- 
formity and quality mandatory for use in AUTOMATION 


in the end users equipment. 


YOU CAN DEPEND ON CINCH 





Bandwidth-Rise Time Chart 


8 - BANOWIOTH PEP STAGE IN MC OR KC 


By M. DAVID PRINCE 


Nescarch 
Engineering 
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UMMARY 


wide frequency range for 2 to 10 pulse-amplifier 


SECONDS 


TIME IN MICROSECONDS OR MILL 


“OVERALL RISE 


2 


04 


Lo 


Sas 


| i." 
| 


| 
| 
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A~BANOWIOTH PER STAGE 


rise time of amplifier can also be determined 


5 pen CHART presented here 
solves graphically two equa- 
tions often used in pulse-ampli- 
fier design, The first applies to a 
single stage with less than 5- 
percent overshoot and relates the 
rise time to the bandwidth by 
the approximate empirical 
formula: (Rise Time) ( Band- 
width) = 0.35. 

This equation also applies to 
an amplifier containing more 
than one stage, in which case the 
rise time and the bandwidth 
both apply for the overall am- 
plifier. 

The relates 
the rise time of an amplifier con- 
sisting of a number of identical 
stages in cascade with the rise 
time of each This rela- 
tion, which applies if the over- 
shoot of each stage is less than 
3 percent, is 
Overall rise 


second equation 


stage. 


time = (Rise time 


per stage) x \/ Number of stages. 


188 


Care must be taken to use the 
A scales together or the B scales 
together, and to use microseconds 
and magacycles together or milli- 
seconds and kilocycles together, 
as noted on the graph. 


Examples 


Three examples illustrate sev- 
eral applications of the chart. 

(1) The bandwidth of a single 
stage is 4 mc. What is the rise 
time of five identical stages con- 
nected in cascade? 

Enter chart at 4-me band- 
width per stage. Go up to five- 
stages line, then over to rise 
time in microseconds and read 
0.2 microsecond, 

(2) The rise time of one stage 
is 10 microseconds. What is the 
rise time of ten stages in cas- 
cade, 

Enter chart with rise time at 
0.01 milliseconds. Intersection 
with one-stage line gives an 
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iSE TIME 


OVERALL RI 


8 - 





IN MC OR KC 


Straight-line chart relates bandwidth and rise time over 


stages in cascade. Overall 


bandwidth for a 
stage of 35 ke. Move 
along 35-ke line to ten-stages 
line. Read on A-scale at 0.032 
millisecond 
the rise time of ten stages in 


equivalent 
single 


or 32 microseconds 
cascade. 

(3) An overall effective band- 
width of 3.5 me is required in 
a system. How many 
isolation amplifiers of 
bandwidth can be used? 

Enter the bandwidth scale at 
3.5 me and read up to the one- 
stage line. On the rise-time 
scale, the 3.5-mc overall band- 
width corresponds to a 0.1-micro- 
overall time. Now, 
read over on the 0.1-microsecond 
rise-time line to the intersection 
with the 6-mc bandwidth line. 
This point of intersection in- 
dicates that three amplifiers can 
be connected in cascade without 
degrading the bandwidth beyond 
3.5 me. 


cascaded 
6-mc 


second rise 
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Push the shaft and the set turns off. Pull, and it 
turns on at the same volume setting. New “floating 


ring’ contacts give exceptionally long, trouble-free life. 
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Mallory Controls Now Available With 
New Push-Pull On-Off Switch 


OR YOUR new designs for television receivers, 
home and auto radios, investigate the unusual, 
merchandisable performance features of Mallory 
controls with the new push-pull switch. This new 
kind of switch turns off when the shaft is pushed in 
.. turns on when the shaft is pulled out. 


= 
ee) 


& 


Single and dual types of Mallory carbon controls are 
now available with this new switch... and with an 
improved carbon element that has even greater 
stability, better wearing quality and lower noise than 
ever before. Write or call Mallory for full details. 


No “groping” for volume setting. The set is turned * * * 
on at the same volume control position as it was 


turned off. Long-Lasting ‘Floating Ring’’ 


Longer control life. The control needs to be rotated 
only for minor volume changes, instead of being 
moved through a major portion of its travel every 
time the line switch is actuated. 


New switch design. ‘The switch itself uses a unique 
“floating ring’ contact design. Make and break is 
performed by spring-snapped motion of small rings 
made of special Mallory contact alloy. The rings float 
freely on pins . automatically align themselves 
perfectly. They rotate with each operation, exposing 
a new contact surface. Service life is extremely long. 
Make and break action is clean and positive. 


Serving Industry with These Products: 


Electromechanical—Resistors * Switches * Television Tuners * Vibrators 


Electrochemical—Capacitors * Rectifiers «* 


Mercury Batteries 


Metallurgical —Contacts * Special Metals and Ceramics * Welding Materials 


PARTS DISTRIBUTORS IN ALL 
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Want more information? Use post card on last page. 


Switch also in Rotary Model 


The new “floating ring’ contact 


design is also available in a 
switch with conventional rotary 
action, on Mallory 
dual carbon 


exceptionally long service . 


single and 
controls. It gives 
.. positive snap action 
“feel”... protection against loss of spring tension 
during overloads. Write to Mallory for data. 





Expect more...get more from 


Le a" ‘ oe “ae 





7 aa oT w te 


ALLORY @ CO. inc 


MAJOR CITIES STOCK MALLORY STANDARD COMPONENTS FOR YOUR CONVENIENCE 
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Electrons At Work 


Tomorrow's Electronic Light 





The panels shown are the only source of light used to take photograph and demonstrate 
the variations in brightness which can be obtained 


ELECTROLUMINESCENCE was first 
investigator 


Georges Destriau who explored this 


discovered by French 


new phenomenon. 

In 1947 he was able to publish a 
paper that set forth 
properties. It represented a fourth 

light 
methods em 


many of its 


method of exciting from 


phosphors. Earlier 
ployed x-rays, ultraviolet light and 
cathode rays 


An electroluminescent cell is 


made by sandwiching phosphor be- 
two conducting plates as 
shown in Fig 1. It comprises a 
glass plate bearing a transparent, 
this 
ducting coating is sprayed a mix- 
ture of 


tween 


conducting coating. On con- 


phosphor powder in a 
plastic binder and on top of this 
phosphor layer is evaporated a 
film of aluminum, which acts as a 
second conducting contact for the 


cell, 





Edited by ALEXANDER A. McKENZIE 


ALUMINUM OVERLATER 


FIG. 1 
cell showing method of construction and 
placement of electrodes 


Rear view of electroluminescent 


At present, red phosphor appears 
to be entirely unresponsive at low 
frequencies but becomes visible at 
blue 
and yellow phosphors can be mixed 


high frequencies. The green, 
to give white. . 
Electroluminescence is also de- 
pendent on frequency. One phos 
phor, when operated at 60 cps and 
600 volts emits green light, but if 
the frequency is changed to 10,000 
cps, it emits blue light. Hence, in 
a single material the color can be 
shifted by changing the frequency 
Another phosphor appears white at 
low frequencies but on increasing 
the frequency to 10,000 eps it be- 


Experimental Equipment Checks Missile Ideas 





Guidance circults for Alr Force ballistic missiles are set up on 
broadboard (left) at Bell Labs. Program includes two intercontinen- 
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tal missiles, Atlas and Titan as well as Thor, an intermediate range 
missile. Optical and electronic tracking devices at right 
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VOLTAGE REGULATED 
POWER SUPPLIES 


[or powering elechonie equipment 





with NEW-IMPROVED FEATURES 


* FAST recovery TIME 
* GOOD stasuity 
* LOW ourput IMPEDANCE 


1.5 Amp. KR SERIES 


wat von | eave | eto to oe 
[0150 | Each unos | Ta Taa=f = [eas 
ani? [70200 


| KR18 | is 325 


600 ma. IKK senses 
ean | aanse_| wt te | oe 


0-150 | Each supply Seta eer 
as [100200 


has two 
KR G | 195-325 
PKR? | 295-450 





















KR Voltage Regulated Power Supplies are conservatively 
rated and are designed for continuous duty at 50°C ambient. 


REGULATION: Less than 0.2 volts for line fluctuation from 105- 
125 volts and less than 0.2 volts for load variation from 0 to 
maximum current. 













RIPPLE: Less than 3 mv. rms. 


STABILITY: The output voltage variation is less than the regula- 
tion specification for a period of 8 hours. 


RECOVERY TIME: Less than 50 microseconds. The excursion in 
the output voltage during the recovery period is less than the 
regulation specification. 


QUTPUT IMPEDANCE: Less than 0.1 ohms from 20 cycles to 
100KC. Less than 0.5 ohms from DC to 20 cycles. Many units 
have very much lower output impedance. 
























_ 0-150 | Each supply 
100-200 
195-325 He 


LKR 9 | 295-450 | 


FEATURES 


















Fast Recovery Time, Suit @ Power Requirements 105 
able for Square Wave Pulsed 125 volts, 5060 cycles. 


Loading. 
@ Terminations on rear of unit. 
KR-18MC * ‘arable without Switching, Locking type voftaye coutrol 
@ [ither Positive or Negative AG. OC Suftches, Fess, end 
. Any, © Oi Filed: Condensers a init 
= ZN. «sw “Wire Harness and Resistor = * 
IS Se = % Board Construction. @ Guarantee One Year. A LINE OF 50 MODELS 
= Ss z All models available for 400 cycle aperatien on special ardes. Available from Stock - Catalog on Request 
[: e5 


KEPCO LABORATORIES 


131-38 SANFORD AVENUE + FLUSHING 55, N.Y. + INDEPENDENCE 1-7000 
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Frrvciecr 


FIG. 2—-Curves show progress in obtain- 
ing brightness and efficiency from electro- 
luminescent characteristics of powdered 
phosphors 


comes pink in color. 

sy placing four completely trans- 
parent electroluminescent cells one 
behind the other and changing the 
frequency, each cell can be excited 
one after the other by a resonant 
circuit. Thus at 8,000 eps blue ap- 
pears, at a slightly higher fre- 


quency green, at a still higher 
frequency yellow or orange and at 
about 18,000 cps red. This has 
applications either for traffic sig- 
nals or for a flat color-television 
display. This development is now 
being investigated at the Westing- 
house Research Laboratories in 
Pittsburgh. 

Transistor oscillator circuits are 
presently used to obtain the high- 
voltage variable-frequency source 
of power for the electroluminescent 
cells. 

When operating at 60 cps and 
110 v one cell gives a brightness of 
about 24 foot-lamberts while at 220 
volts and 60 cycles a second cell 
gives about 8 or 10 foot-lamberts, 
which is about one fourth as bright 
as a television screen. 

Figure 2 shows the increase in 
both brightness and efficiency that 
has been obtained since 1953. Near 
the end of 1953 a brightness of only 


Overseas Aircraft Get Printed Weather 


TRANSATLANTIC flight tests of 
radioteleprinter transmissions to 
aircraft are being carried out by 
Trans-Canada Airlines. Broadcasts 
of aerological information, which 
now constitute about 80 percent of 
voice-channel traffic, could be di- 
verted to NARCAST (ELECTRON- 
Ics, p 20, Oct. 1956) if the system 
proves satisfactory. 

The experiment is backed by 
leading overseas airlines that have 


Field Studies 


designated TCA to carry out tests. 
Technical details of the equipment 
developed by Federal Telecommuni- 
cation Laboratories are given be- 
low. So far, satisfactory signals 
have been received for well beyond 
half the distance from one trans- 
mitter to the other. 

The two transmitters now in op- 
eration are at Chatham, New 
Brunswick on 118.80 ke and Gal- 
denoch, Scotland on 121.60 ke. 


TTT TTT TT 


if vont iat 


REZ 


CERT LUMENS PER Gary 


MCANDE SCENT 2 
‘6 8 we 


Time im YEARS 


FIG. 3—Efficiency of electronic light 
source compared to present sources. 
Future expectations have been extra- 
polated to 1966 on the basis of current 
knowledge of materials and methods 


five foot-lamberts could be obtained, 
which is considerably less than the 
brightness of typical television 
Recently 2,000 foot-lam- 
berts have been obtained, higher 
than the surface brightness of a 
40-watt fluorescent lamp. 

Figure 3 shows the future pos- 
sibilities of electroluminescence in 
terms of efficiency. 


screens, 


Transmitter radio frequencies can 
be set anywhere in the 70 to 150 
ke region. The receiver supplied 
by FTL provides four crystal- 
controlled channels in this band 
with the ability to supply ten chan- 
nels if necessary. 

Narrow-band frequency _ shift 
keying is used at the transmitters. 
The minimum predetector band- 
width required to provide good 
reproduction of 22 millisecond tele- 


Of New Propagation Mechanisms 


Assembly begins on the new antenna to be used in propagation studies over the range 100 to 1,000 mc. The transportable shelter (right) 
houses transmitting equipment. Sponsored by the Air Force, Stanford Research Institute will carry out a program designed to determine 
characteristics of radio-signal scattering and reflection by meteor trails. Reflection of radio waves by the lonization associated with 


the aurora will likewise be studied 
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surprise 


Another product, efrom Helipot! 


2 RSS 2G ae a 
a ____ f 


—— SS A 
fa 


Sik RIES 5 TOO cee 
° as 


3 


“TER | 


3” DIAMI 


SERIES 


Discriminating engineers, the world’s toughest 
critics, applaud the brilliant performance of Helipot’s 
brand new trio - - series 5400, 5600 and 5700 single-turn 


precision potentiometers. 
According to the program notes, these three virtuosi 
come in a choice of five mounting-and-bearing 
combinations. A one-piece, dimensionally -stable plastic 
housing eliminates a separate rear lid. There are 
tighter tolerances on linearity and mechanical run-out. 
A new rotor design reduces mass... permits 
&"p lower contact pressure... results in decreased 
coil wear, more reliable operation, greater life 


expectancy. Incidentally, torque is lower. 


They’ re a quiet trio, too. Maximum noise, at 100 
rpm, with 1 milliamp of slider current, is 100 millivolts. 


Sweet music to any electronic designer’s ear ! 


For complete information and specifications on these three 
new HELIPOT* precision potentiometers, write for data file 1121 


Hel i pot Corporation: Newport Beach, California 


a division of Beckman Instruments, Inc 


Engineering representatives in principal cities 


Want more information? Use post card on last page 
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printer pulses is approximately 150 
cps. To use as small a part of the 
frequency spectrum as _ possible, 
the system has been designed to 
employ this minimum 
passband width. 

The magnitude of the frequency 
shift has therefore been tailored 
to this bandwidth and has deviation 
capabilities of plus and minus 70 
cps. Deviation being used in the 
present tests is plus and minus 20 
The receiver bandpass cir- 
cuitry has been designed to pro- 
vide a Gaussian response shape to 
minimize the phenomenon of over- 
shoot and ringing that can result 
when fsk pulses, and/or impulse 
type noises are fed to pass-band 
shapes having a high rate-of-cutoff. 

The frequency-shift keyer that 
drives the transmitters is based 
upon a crystal oscillator. It is made 
to produce the desired frequency 
deviation by properly keying the 
reactance presented to the crystal 
by the oscillator circuit. Through 
the use of complete crystal control 


required 


cps. 


Radio Communication 


Demonstration setup of the NARCAST 
receiving equipment shows recessed loop, 
isk receiver and 35-pound Creed printer 


in both transmitter and receiver, 
the overall equipment satisfies in a 
reliable manner the frequency ac- 
curacy and stability required by 
this narrow band system. 

The receiver has a noise figure 
of approximately 2 db there- 
fore requires 0.02 microvolt in 
series with 100 ohms to produce a 
1-to-1 


and 


carrier-to-noise ratio. 


Through Long Tunnels 


Twin-lead cable suspended in Pennsylvania Railroad Hudson River tunnel is kept as far 
from wall and as near passing trains as possible 


COMMUNICATIONS between moving 
railroad trains and stations at 
either end of long tunnels is not 
feasible using frequencies between 
25 and 1,500 me and conventional 
radio techniques. 

Experiments carried out by 
engineers of Bell Telephone Lab 
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oratories in the Pennsylvania Rail- 
road’s North (Hudson) River tun- 
nel at about 150 me show that it is 
possible to obtain satisfactory com- 
munications up to about 6,000 feet 
employing twin-lead cable such as 
RG-86/U suitably the 
tunnel 


located in 


To minimize local electric field 
pickups, a loop antenna is 
supplied with the equipment and to 
provide omnidirectional coverage 
an iron-core crossed-loop antenna 
system This 
antenna system is available in both 
an externally mounted tear-drop 
housing and in a flush-mounted de- 
sign. 

The tear drop units have a con- 
version factor of 0.013 between 
microvolts per meter of field 
strength and the open-circuit mic- 
rovolts in with 100 ohms, 
which are available at the output 
terminals. The loop-antenna-re- 
ceiver combination therefore re- 
quires approximately 1.5 microvolts 
per meter of field strength to pro- 
duce a 1-to-1 carrier-to-noise ratio 
before detection. 

The impedance transforming 
network that is part of the antenna 
system has been designed to accom- 
modate any practical length of r-f 
cable required between antenna 
and receiver. 


noise 


has been developed. 


series 


> Multiple Antennas—Initial tests 
indicated that, with some 18 db loss 
per 100 feet of tunnel at 150 me, 
13 or 14 base stations spaced 1,000 
feet apart in each of the two tubes 
would be necessary. A decision to 
try effectively inert equipment pro- 
vided incentive to use a series of 
antennas within the tunnel fed by 
a suitable transmission line. 

For the sake of economy, RG-8/U 
sable having a loss of about 2.7 db 
per 100 feet at 150 mc was installed. 
Five antennas were bridged at 500- 
foot intervals the cable. 
While this arrangement was satis- 
factory, results obtained when try- 
ing to extend the range proved un- 
feasible for a tunnel greater than 
some 4,900 feet. 

During the course of experi- 
ments, it was discovered that sig- 
nals were being picked up from the 
cable itself. From further data col- 
lected it was concluded that a trans- 
mission line having appreciable ex- 
ternal field but with considerably 
lower attenuation than RG-8/U 


across 


November, 1956 — ELECTRONICS 





H+ THERE is ONLY ONE MAGNET 
WIRE WITH AN EXTREMELY HIGH 
SPACE FACTOR CAPABLE OF SUCCESSFUL, a 
o 
CONTINUOUS OPERATION at 750 ( 



















IT 1S SPRAGUE’ 


CERAMIC INSULATED MAGNET \WIRE 















CEROC is an extremely thin and flexible ceramic 
insulation deposited on copper wire. This ceramic COMPARATIVE SPACE FACTOR OF MAGNET WIRES 
base insulation is unaffected by extremely high 
temperatures. Thus, in combination with silicone 100°, BARE COPPER (SOLID BAR) 
or Teflon overlays, Ceroc insulations permit much | T | Trt | T 
higher continuous Operating temperatures than ” | | t 
are possible with ordinary insulations. = t | T t 
“re are 2e ‘ ‘eroc Wire ‘e . ses + + 
‘ There are three standard ¢ eroc Wires: ( eramic » a cnPtn|SOUARt iA 
ingle- Teflon and Ceramic Heavy-Teflon for oper- = 1 Toot rT T 
ation at 250°C feature unique characteristics of 3 10 + + + 
flexibility, dielectric strength and resistance to = 
moisture. They have been used successfully to = 40 COMPARATIVE 
300 ‘ in ved ame eo applications Ce . SPACE FACTOR 
ramic Single-Si icone, for 200 C application, S 50 OF MAGNET 
pairs the ceramic with a silicone reinforcement = WIRES 
to facilitate winding. oo 
All three Ceroc Wires have far superior cross- « 
over characteristics to all-plastic insulated wire - 
all provide an extraordinarily high space factor =*° Lane 
that facilitates miniaturization with high-reliabil- g 2 WEAVT tame a 
ity standards. R 3p -B-teee ore = 
e fimeut Gass 
10 GF CMAME. SINGLE GLAtS 
- smote srurmeric tmame\ 
ENLARGED CROSS-SECTIONS OF CEROC® COPPER MAGNET WIRE th weavT SvmTWETiC Enamel | 


‘SINGLE 
TERLOW 
OVERLAY 





CERAMIC SINGLE SILICONE CERAMIC SINGLE TEFLON CERAMIC HEAVY TEFLON 10,0 0 





AGING 
CHARACTERISTICS 
OF MAGNET WIRE 
INSULATIONS 


AGING TIME (HOURS) 


FROM AIEE 55-48 


By Permission 


ELECTRIC COMPANY 100 


TEMPERATURE, °C 
35 MARSHALL ST. NORTH ADAMS, MASS. (RECIPROCAL ABSOLUTE-TEMPERATURE SCALE) 


ELECTRONICS — November, 1956 Want more information? Use post cord on last page 195 





COAXIAL 
SWITCHES 


-the complete line 
for broad-band, 

high efficiency 
RF switching 


You'll find TRANSCO switches reli 
able under all conditions described 
in existing military specifications. 
Reliability — plus minimum insertion 
loss, low V S W R, and high isolation 
between channels—make TRANSCO 
the most specified coaxial switches 
in the industry. 

Send your coaxial switching problems 
to TRANSCO. Technical data on any 
unit or the complete line sent on 
request. 


1460 
series 


MOTOR OPERATED 
~SP2T to SP6T; also OP transfer 
and OPOT Frequencies to 11,000 MC. 


M1460 

series 
MANUALLY OPERATED 
~Same contact arrange- 


ment and RF head as the 
1460 Series 


series 


MINIATURE — SPDT 
remote-control unit, excellent RF 
characteristics over wide frequency 
range. 


14000 
series 


MINIATURE — SP4T 


~for wide application fiexi- 
bility, Weight only 0.75 Ibs, 
Frequencies to 10,000 MC, 


RODUCTS, INC. 
Always the Finest in Avionics 
12210 NEBRASKA AVE., 

LOS ANGELES 25, CALIF. 


REPRESENTATIVES IN MAJOR AREAS 


Want more information? Use post card on last page. 
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ELECTRONS AT WORK 


(continued) 
cable would extend coverage. 

Accordingly, RG-86/U solid di- 
electric parallel-pair cable (similar 
to but heavier than television rib- 
bon line) was installed so that it 
possible to the 
It was located in 
a plane about a foot below and 63 
feet removed from the car and loco- 
motive antennas. 

Although measurements showed 
this line to have a loss of 1.3 db per 
hundred feet 


was as close as 


mobile antennas. 


(somewhat higher 


than its advertised loss of 0.6 db) 
it was found that a 30-watt trans- 
mitter was adequate for communi- 
cations over a 6,000 
feet. 

The full technical report of this 
work was presented at Wescon by 
Newton Monk of Bell Telephone 
Laboratories and will be published 
in the Transactions of the Profes- 
Vehicular 
munications. It is abstracted here 


distance of 


sional Group on Com 


with permission. 


Retarding Field Oscillator 


Retarding field oscillator tube built at 
Ohio State for WADC. Output is taken 


from waveguide fitting at right and tuning 
is adjusted at top 


ELECTRONS are fired through a 
nozzle into a small cavity and to- 
ward a repeller located within the 
cavity in a new tube developed at 
Ohio State University. The repeller 
field makes the electrons bunch and 
drift back towards the nozzle, re- 


Technician wears nylon gloves while 
working on electron gun for retarding 
field oscillator tube, Gloves are necessary 
to avoid contamination 


acting with an alternating electric 
field as they do so. 

As bunches of electrons return 
to the nozzle at the proper time 
intervals, oscillations are sustained. 
output is taken from the 
repeller, which is used as a coupling 


Power 


farth Satellite Uses Minitrack Transmitter 


Small transmitter held in hand of J. T. Mengel, NRL scientist, is enclosed in gold-plated 
aluminum container. Signals from the transmitter will be used to track the unmanned 
earth satellite of which a model is shown at right. A. V. Astin, National Bureau of 
Standards discusses Project Vanguard with Capt. B. G. Wade of Office of Naval Research 
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“Designed for Application’ 


Delay Lines and Networks 


The James Millen Mfg. Co., Ine. has been 
producing continuous delay lines and lump 
constant delay networks since the origination 
of the demand for these components in pulse 
formation and other circuits requiring time 
delay. The most modern of these is the distrib- 
uted constant delay line designed to comply 
with the most stringent electrical and mechani- 
cal requirements for military, commercial and 


laboratory equipment. 


JAMES MILLEN ¢ 


MAIN OFFICE Toots AND FACTORY 


MALDEN, MASSACHUSETTS, U.S.A. 
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Millen distributed constant line is available as 
bulk line for laboratory use and in either flexible 
or metallic hermetically sealed units adjusted 
to exact time delay for use in production 
equipment. Lump constant delay networks may 
be preferred for some specialized applications 
and can be furnished in open or hermetically 
sealed construction. The above illustrates sev- 
eral typical lines of both types. Our engineers 
are available to assist you in your delay line 
problems. 


5 MFG. CO.. INC 


p) 
0 
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CONSULT 





D 


Your product benefits 
3 ways from the use 
of a DIALCO Pilot Light: 


Enhanced appearance: 
The glow of light and 
eperkle of a lens add 
colorful visuae) attraction. 
Greater safety: A timely 
warning flashed by a 
pilot light can prevent 
damage to equipment. 
Added service: Discs 
inserted behind lenses 
can be used to deliver 
specific messages, such 
as “FUEL LOW", 
“ON”, “OFF”, etc 


Let the Dialco engi- 
neering department as- 
sist you in selecting 
the right lamp and 
the most suitable pilot 
light for your needs. 












Dialco offers the com- 
plete line of pilot 
lights, from sub-mini- 
ature types to giant 
units with 144” lenses. 


Every assembly is avoil- 
able complete with lamp. 


SAMPLES ON RE- 
QUEST AT ONCE — 
NO CHARGE 


Illustrations are ap- 
prox. 70% actual size 

(A) No. 68-1930- 
111 sub-minieture 
pilot light...(B) No. 
521308-991, with mul- 
tivue cap...(C) No. 
922210-111, dimmer 
type...(D) No. 47901 
with light shield cap & 


Write for tates! cota 
loyves and Design Bro 
chure 


~ 





Cah 


PORA 


Want more aeaneiiealt Use post card on lest page. 
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ELECTRONS AT WORK continued) 


device into an output waveguide. 

Although the first developmental 
tubes, sponsored at Ohio State by 
the Air Force, operated in the 
range from 3 to 6 kmce, the present 
can be used successfully at 
70 kme or, with reduced power, at 
100 kme (3 mm). 


tubes 


>» Production—According to Prof. 
i, Milton Boone, supervisor of the 
project, the tube will be easy and 
inexpensive to manufacture, it is 


tunable and operates at lower volt 


age and with higher power output 
than commercially reflex 
klystrons. 


available 


Internal dimensions of the cavity 
for a retarding-field oscillator op- 
erating at 6 mm are about a tenth 
of an inch wide and 25 thousandths 
of an inch high. Assembly of a 
tube with aid of 
ocular microscope is 
number of noble 
in the construction, 
solder. 


a low-power bin- 
necessary. A 
metals are used 
including gold 
Sapphires are employed as 


bearings. 


Air Navigation Receiver Used By Navy 





Adoption of VORTAC system upon recommendation of Air Coordinating Committee re- 
quires engineering new equipment to combine VOR with TACAN for commercial aircraft 
use. Airborne TACAN receiver shown, developed by Federal Telecommunication Labora 
tories for military, gives essentially same cockpit display as equipment in design. 


Pallometer Determines Patient 


THE LARGE myelinated nerve fibers 
are thought to carry vibratory ap 
light-touch sensibility 
Velocity of the 
impulse has been shown to be rapid. 
There 
these 
certain types of neuropathy. 

In 1941, experiments using a 
modified tuning fork showed varia- 
tions among patients for measure- 
ments of duration of vibratory 
sensation. It was found that vi- 
bratory appreciation was invariably 
intact in patients with psycho- 
neuroses of the combat fatigue 


preciation, 


and position sense. 


appears to be evidence that 


fibers are affected earliest in 


Sensitivity 


AFTER 2 MILLION 
units — 
? . ? 
AFTER OWE YEAR 


+ 


’ oF womat conve | 
a me A 
480 ght 
FREQUENCY 1m CPS 





Improvement in patient following therapy 
as diagnosed from the pallometer 
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t/i progress report on silicon rectifiers 


NEWEST ADVANCE... 1500 


Write today for 





complete data 
a 
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VOLT 


welded case 
single junction 
silicon rectifiers 





You can now practically double the output of your 
miniature high voltage power supplies... by designing 
your circuits with Tl grown junction silicon rectifiers . 
with virtually twice the operating voltage previously 
obtainable from silicon rectifiers. You get greater output 
with fewer units... assuring greater circuit 

reliability. The cases of these 1500-volt rectifiers are 
welded for long service life and have single element 
construction for more dependable operation. All this, 
plus the tremendous savings in size, space, 

power and weight that semiconductor devices can 
contribute to your miniaturization programs 


I'l miniaturized silicon rectifiers feature forward 


current ratings to 125 ma... have high mechanical 
reliability ... and operate stably to 150°C. They 
require no filament power ...no warm-up time 


Four production types give you a choice of axial and 
stud half-wave types in welded cases. Axial 

models allow point-to-point wiring. Stud models 
provide maximum heat dissipation... are made with 
either an anode or a cathode stud so no high 

voltage insulation is necessary between stud and chassis 


Also in production and immediately available 
rl 1500-volt full-wave plug-in model 

in hermetic soldered case 

replaces JAN 6X4 rectifier tube 

in many applications 


For exacting circuit requirements, select from TI's line 
of 65 SILICON JUNCTION DIODES, including: 


| 1 ' 

| | — | 

{ iT! { 7 650 i jn 

| ! _ i 

GENERAL VOLTAGE UNIFORM FORWARD 
i PURPOSE j REFERENCE j CHARACTERISTIC 

| | | 


TEXAS INSTRUMENTS 
'iNCcCORPORAT EOD 


6000 LEMMON AVENUE DALLAS 8. TEXAS 
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IS YOUR 
BEST SOURCE 


FOR 
SOLDERING LUGS 
TERMINALS 


PRINTED CIRCUIT 
HARDWARE 








HERE’S WHY: 


@ Specialized high production 
techniques afford lowest possible 
uml cost 


@ Precision tooling, rigid quality 
control assure tolerances to critical 
specifications, 


® Ample stocks of over 1000 differ- 
ent parts permit prompt delivery. 


® Malco specializes in a complete 
line of small stampings for Radio- 
TV, electrical/electronic and auto- 
motive industries 


@ Our line includes terminals and 
printed circuit hardware in loose 
or in chain form for automatic 
insertion 


Let Malco show you how you can save 
on production time and costs. Contact 
us today. 


Request handy ref- 

erence catalog con- 
faining spectfiwations 
on standard and cus- 
tom-made lugs, termi- 
nals, corona rings, 
pins, contacts and 
similar stampings 









TOOL and MANUFACTURING CO. 
4023 W. Lake St. Chicage 24, tll 
Want more information? Use post card on last page. 
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rats 


Position of operator and patient's finger. 


tips (left) in test position. Threshold of 
feeling is measured in microns 


type, and suggested that this tech- 


and those with organic injury to 
the brain. 


> Improved Method—An electronic 
circuit and electromagnetic vibra- 
tor as shown in the block diagram 
are the subject of a patent held by 
Dr. Samuel Goldblatt of Cincinnati. 
This replaces the tuning 
fork of earlier experiments and its 
function is self-explanatory. It 
makes possible more exact deter- 
minations of the threshold of 
acuity at various frequencies, 
whereas a multiplicity of tuning 


device 


forks would otherwise be required. 
The curves show reactions of a 


nique be used to distinguish be- 
tween patients with psychoneuroses 


Manipulator Sees With 3-D TV 





Exhibited for the first time at the Atomic Industrial Forum in Chicago was Farnsworth’s 
three-dimensional closed-circuit television system designed for observation of remotely 
handled radioactive equipment. The dual camera system (upper left) projects its images 
on the screen (right) and the operator, wearing Polaroid glasses gains a clear picture of 
his objective. Electromechanical manipulators designed by Borg-Warner (operated at 
right) control the movement of claws (left) 


Tester Simulates Missile Launching 





Designed by Electronic Engineering Co. for testing Falcon missiles at Hughes Aircraft, the 
equipment shown checks out the sequence of electromechanical and electronic functions. 
If a test is unsatisfactory, the sequence is interrupted. A punch card shows results of 
final checkout 
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¢ a SIZE 8 SYNCHROS FOR 


ACCURACY + RELIABILITY + LESS BULK + LESS WEIGHT 


In our new size 8 series of synchros shown below, we are Write or telephone us your requirements (MAdison 6-210], 
guaranteeing accuracies of 7 minutes or less from EZ Suburban Philadelphia) 


In no other synchros is such accuracy packed in so light and Look to CPPC for Synchro Progress q f Da? 
small a package. Length from face is 1.240” and weight 


32 grams. CLIFTON PRECISION PRODUCTS CO., INC. Clifton Heights, Pa 


STANDARD UNITS ROTOR STATOR IMPEDANCE 


SYNCHRO FUNCTION CPPC TYPE nput input input Ohms Output Sensitwity | Output Sensitivity input input input Ohms Nulis Poss ble length 
v400ey Amps Watts (OC) Rotor (MY deg.) | Volty (MY deg.) Volts Amps Watts (OC) le ls l ) WY) tvw Sot im inches 


Torque Transmitter 2¢ l § i] 200 54+)260 124 545 5 44 . j 4 


Control Transformer 5 1] 2é ) y 143 I i} 200 118 090 23 7 220+ 57/40 284 5110 


Control Transformer C f | a ) 11.8 037 § 508+ 51680 6744270 
Control Differential CODC-§ | 6 1 11.8 085 21 3B+j122 27+ 4120 
Electrical Resolve S( ] , 3 230 23 } 106 8 084 280+ j600 384-5136 


Torque Receive 12+ 545 
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MAKE 


i TECHNICRAFT 


YOUR PRIMARY SOURCE 


Chsigned with Phesininn 
Cull with Phecivion 
Aethd wit Plasian 


One of our representatives is near you. Sales engi- 
neering offices in: Dallas * Dayton + Los Angeles 
Chicago + Seattle + St. Louis + Toronto (Canada) 





SERVING RADAR AND COMMUNICATIONS WITH THE 
BEST IN MICROWAVE TRANSMISSION DEVICES 





tl 
pee seston 
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Block diagram of Goldblatt's pallometer 


patient suffering from meningo- 
vascular syphilis. Initial depressed 
values of acuity are followed by 
improvement following penicillin 
therapy. Completely normal values 
are expected in 3 to 5 years follow- 
ing completion of treatment. 


Components In 
Radiation Field 


RADIATION damage to electronic 
equipment may result from direct 
or indirect effects. For example, 
on being placed in a radiation field, 
a capacitor will exhibit an_ in- 


Modern Telephone Pole 


| 





Ten-foot parabola being lowered into 

place atop 200-foot microwave tower 

shows trend of toll circuits from wire lines 

to radio links. Installation is being made . 
in Fort Wayne, Indiana for subsidiary of 

General Telephone System, second larg 

est system in the United States 
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/KEEP UP-TO-DATE ON MAGNETICS 





what are the new Performance-Guaranteed laminations? 


Whenever our tungsten-carbide dies have produced 
enough nickel-iron laminations of a new shape to permit 
stocking them for immediate delivery, we let you know, 
because we get so many requests for “‘what’s new in 


Pe rformance-Guaranteed laminations?” 


It’s rather sensible, the emphasis our customers put on 
this “Performance-Guarantee.”” They know it’s a guar- 
antee based upon our higher quality hydroge n anne aling, 


vital for high permeability laminations. 


You see, small percentages of impurities, particularly 
carbon, oxygen and sulphur, have a deleterious effect on 
magnetic properties—and they are present in every alloy 
at the beginning despite the most rigid control of th 
metallurgy of the heats. In this as-rolled state, the steel 
will develop as little as 5% of its ultimate per meability. 


Now everyone “hydrogen” anneals—but not everyone 
dry-hydrogen anneals. You can’t use bottled hydrogen, 
without leaving a surface oxide injurious to magnetie 
properties and making soldering virtually impossible. So 
we dry our hydrogen toa dewpoint of —60° C, removing 
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the walter Vapor whic h is produced by the reduction of 
hydroge n. Carbon reduces to methane, sulphur to sul- 
phur dioxide, and both are removed by the continuous 


flow of dry hydrogen during the 24-hour cycle. 


As a result of our superior annealing, we develop better 
magnet properties and clean lamination surfaces, and 


you get that \ ilued Performance -Guarantee.’ 


in stock, immedi 
itely available: EE 28-29, UI-312, F-21, DU-1, DU-37, 
rotor, Stator and head laminations. Why not write today 
for Catalog ML 201 and full information on the ‘ and 
all other clean, flat, burr-free laminations we manufacture 


Magnelus, Inc., Dept E-33, Butler, Pennsylvania 


ial A 
MAGMNETICS inc. 


—— J fj | 
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Cives you direct 


capacitance reading 


from 0.01 py to 12 pf 





BALLANTINE 
CAPACITANCE 
METER 
Model 520 





The Model 520 Capacitance Meter is a general laboratory instru- 
ment which measures capacitance over the wide range found in 


paper, plastic, mica, ceramic and air type capacitors. The value 


of unknown capacitance is read directly from the meter scale by 


manipulating only one control knob. The ability to measure direct 


capacitance, excluding strays, makes it very useful for low value 


measurements, Adjustable limit pointers, together with fast oper- 


ation, make it valuable for incoming inspection departments, The 


instrument has a built-in calibration standard. 


SPECIFICATIONS 
RANGE 0.01 pyf to 12 pf FREQUENCY 1,000 cps 
ACCURACY 2%, 0.1 put to 12 pf; METER Logarithmic scale 
5%, 0.01 wf to 0.1 wwf SIZE WY" x 7%" x 7" 


UAV Ym CLOW. ROLL YA A 





100 FANNY ROAD, BOONTON, NEW JERSEY 


Want more information? Use post card on last page. 
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ELECTRONS AT WORK (continued) 


creased dissipation factor, dark 
current will increase in a photocell 
and the resistance of a resistor 
will fall. 

An example of indirect radiation 
damage is that caused a capacitor 
when heating occurs from  in- 
creased leakage. 


> Five Rules—An engineer can 
evaluate his problem somewhat 
more easily by making the follow- 
ing assumptions: 

(1) Total dose at which a com- 
ponent deteriorates is relatively in- 
sensitive to the dose rate. 

(2) Adequate interpretation of 
damage does not require a knowl- 
edge of the energy spectrum of the 
radiation. 

(3) Components operating satis- 
factorily in an environment should 
suffer no deterioration in a less 
severe environment. 

(4) Most rate effects arise from 
gamma radiation. These effects in- 
clude ionization leakage and photo- 
electric effects such as photocon- 
duction in transistors and resistors. 

(5) One type of radiation dose 
does not nullify another. If a com- 
ponent survives gamma, fast neu- 
tron and slow neutron doses it will 
survive one of the constituent doses 
alone. 

The entire air space around an 


Plug-In Controls 





Twenty-one standard building block com- 
ponents that may be grouped as desired, 
form control systems at lower cost than 
custom-fabricated assemblies. The Sparks. 
Withington equipment shown is being 
used in the oil industry, petrochemical 
plants and water-pumping stations 
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- Your blueprint 
; tells only half 
the story... 








... tell us m8, 
your performance e 
requirements and ; 
Formica will save - 
you money! as 


There’s never any compromise with grade selection at Formica. With 52 
standard grades, and a competent research staff to develop special new 
ones — you won't ever have to settle for “something just as good” — or 
something more expensive than necessary. 


Formica fabricating engineers study your blueprints, sure. But they'll also 
delve into where and how you'll be using your fabricated part. Then, with 
a thorough understanding of your requirements, they'll select the one grade 
that’s best and most economical for you. 


And the design modifications recommended by Formica fabricating engi- 
neers will further help to produce a better part, frequently at big savings. 


This fabricating service is part of Formica-4, designed to give you the best 
grade at lowest cost for your application, Call your Formica district office 
or send us your blueprints and your performance requirements. Formica 
Corp., subsidiary of American Cyanamid Co., 4640 Spring Grove Ave., 
Cincinnati 32, Ohio. 


1St choice in laminated plastics 


APPLICATION ENGINEERING « RESEARCH « FABRICATING e CUSTOMER STOCK SERVICE 
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EIMAC HIGH VACUUM RECTIFIERS 
AND CLIPPER DIODES 
Plate 


Average Dissipa 


Fi 


ament 


Current tion = Inverse 

TYPE MA Watts Voltage Volts Amps 
2-25A 50 15 25,000 6.3 3.0 
2-50A /5 30 30,000 50 40 
8920 100 60 40,0000 50 65 
2-150D 250 90 30,000 50 13.0 
SUR 50 150 60,000 50 105 
253 $60 100 15,000 50 100 


2-240A 500 150 40,000 7.5 12.0 
2-2000A 750 1200 75,000 10.0 25.0 
2X3000F 3000 3000 25,000 7.5 51.0 
*2X1000A 1250 1000 25,000 26.5 2.25 


*For Clipper Diode Service only 


l 7 If your specifications call for mercury vapor 





rectifier tubes, Eimac manufactures both 
half wave and full wave types 


Eimac’s High Vacuum Rectifiers 
Handle Peak Inverse Voltages 
from 15,000 to 75,000 Volts 


Used in standard rectifiers and special applications involving extreme 
ambient temperatures, high operating frequencies,or high peak inverse 
voltages, Eimac's broad line of high vacuum rectifiers and clipper diodes 


is the finest in the industry, both electronically and physically 


Superior exhausting techniques, high quality materials, clean electrode 
design and absence of internal insulators minimize chances of contami 
nation and arc-over. These, and other production and design features, 


are assured by Eimac's high standards of quality control 


For additional information, contact our Technical Services Department 


EITEL-M°CCULLOUGH, INC. 


> A WN 8 R U N i i? © - 82 Wt) a 
The Worid's Largest Manutacturer otf Transmitting Tubes 


Want more information? Use post cord on last page 
























ELECTRONS AT WORK continued 


electronic system in a radiation 
field behaves like an ionization 
chamber. Currents in the order of 
a few millimicroamperes flow be- 
tween bare wires with a few volts 
difference of potential. Small 
nuclear batteries are formed by 
thermal-neutron induced beta decay 
in copper wire. 

The abstract above is taken from 
a paper by R. D. Shelton of 
Admiral Corp. presented before the 
National Conference on Aero 
nautical Electronics. 


Ebicon Sees In Dark 


PROMISING to be 100 times more 
sensitive than present day tv 
camera tubes a new tube termed 
Ebicon from the initials of Elec- 
tron Bombardment Induced Con- 
ductivity is presently under devel- 
opment at the research laboratories 
of Westinghouse. 


ELECTRON 
GUN 


PHOTO TARGET (BY 
SURFACE RE } ) 


~ ALUMINUM FON 





FIG. 1—Ebicon uses standard electron 
gun-deflection system of image-orthicon to 
charge semiconductor target 


Figure 1 shows a schematic of 
the tube. It consists of a cesium- 
antimony photosurface on which 
the image is focused, a target con- 
sisting of a thin, fine-mesh screen 
to which is attached a layer of 
aluminum foil 1,000 angstrom thick 
and a layer of semiconductor ma- 
terial several microns thick and the 
standard electron-gun deflection 
system found in image-orthicons. 

Operation is as follows: the 
image, focused on the photosurface, 
produces electrons that are acceler 
ated to the target by approximately 
20,000 volts. The electrons prog 
ress through the target and causes 
an avalanche effect to take place 
in the semiconductor. Since the 
semiconductor had previously been 
uniformly charged by the scanning 
electron beam, the electrons prog- 
ressing through it discharge a min- 
ute segment. On reaching that seg 
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” SUBMINIATURE 

FILTERS 

@ for |.F. amplifiers, 
printed circuit use 

@ temperature 
compensated to .15% 
from —55°C to 
+ 85°C 

@ for operations above 
1 mec 

@ dimensions 
13/16” x 2-1/2” x 2” 
high 








ENCAPSULATED 

TOROIDS 

@ hermetically sealed 

@highQ 

@ center-mounting 
permits stacking 

@ complete range of 
sizes and types 

@ dimensions 
21/32” x 3/8” 
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A LITTLE TOROID GOES A LONGER WAY... 


@ designed to withstand 
shock and vibration 

@ hermetically sealed 
—wt. 1.5 oz. 


@ dimensions: 45/64” x 
45/64” x 2” high 


As the toroid shrinks — it expands. 


The smaller and more accurate Burnell succeeds in making toroids the wider 

the applications they continue to find . . . In subminiature filters for aircraft and 
guided missiles. In communications filters for receivers. In side-band filters for 
carriers. In filters for telemetering systems. And in an array of other new and 
remarkably specialized equipment. 





Burnell files contain thousands of special designs in subminiature components. 


SUBMINIATURE 
ADJUSTOROIDS 
@ precise continuous 
adjustment of 
inductance over a 
10% range 
@no external control 
current needed 
- @ hermetically sealed 
@ low cost—wt. .83 oz. 
@ dimensions: 45/64” 
x 45/64" x 3/4” high 


If the one you need is not already among them—we will make it for you. Consult us 
on any network problem. Write today to: 


Rurmell & Co., Inc.8 


first in toroids, filters and related networks 


45 WARBURTON AVENUE, YONKERS 2, N. Y TELEPHONE: YONKERS 5-6800 TELETYPE: NEW YORK 3633 
PACIFIC DIVISION: 720 MISSION STREET, SOUTH PASADENA, CALIFORNIA TELETYPE: PASADENA 7578 
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A NEW PRODUCT INTRODUCED BY 


CLEVELAND CONTAINER CO. 


Makers of CLEVELITE * 
the QUALITY name for Phenolic Tubing 


CLEVELAND'S NYLON FORMS... 


are a one-piece precision molded, high temperature form for 
use with threaded cores. 

. eliminate costly assembly operations as they can be had 
with the collar as an integral part of the form. 

. collars are notched to prevent slipping turns, speeding wind- 
ing operations. 

. edges are serrated to provide greater friction when engaged 
with winding arbor. 


. have six internal ribs enabling cores to be pressed into the 


form, eliminating time consuming, hand threading opera- 
tions. 


. have unique patented chassis lock, eliminating costly mount- 
ing clips. 

. resist electrolysis indefinitely. 

. available in all R.E.7.M.A. standard colors, for easy identi- 
fication . . 
sizes. 


. in certain lengths to fit 8/32 and 1/4-28 core 








THE 


CLEVELAND CONTAINER 


COMPANY 

6201 BARBERTON AVE. CLEVELAND 2, OHIO 
PLANTS AND SALES OFFICES: 

GHRCARO + OLTROC - MEMEPULS - PLYMOUTH, WIS. - CODENSRORG OLY - MERESBURG MLA - LOS ANDELES 


= 







ABRASIVE OFVISION of CEVEAND, C180 
Cleveiend Conreiner Canede, Lid, Prescon end Terente, Ont 


Representatives: 


EW YORK AREA: R 1. MURRAY, 604 CENTRAL AVE, EAST ORANGE, Kt. 
(EW ENGLAND: &. 5. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. 
CHICAGO ARTA: PLASTIC TUBING SALES, 5215 NW. RAVENSWOOD AVE. CHICAGO 
WEST COAST: WV. Mi. COCHRANE CO. 408 S$. ALVARADO ST. LOS ANGELES 
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ELECTRONS AT WORK (continued) 
ment the scanning beam recharges 
the surface, generating a pulse in 
the output circuit. 


> Multiplier—The unit is said to 
be capable of detecting light levels 
of 0.00005 ft-c. The use of a newly 
developed image multiplier tube 
may increase the Ebicon sensitivity 
to approximately 0.000001 ft-c. 


en aa 


yaa 


@r:\e8eee¢e0 





Ebicon, operating on electron-multiplica- 
tion principle promises to be 100 times 
more sensitive than present tv cameras 


The image multiplier of Fig. 2 
may be used for either direct view- 
ing or may be placed between the 
photosurface and target of the 
Ebicon, eliminating the phosphor 
screen used for direct viewing. 
Operating principle of the image 
multiplier is based on the fact that 
electrons impinging on a thin film 
of potassium chloride deposited on 
a supporting thin mesh will cause 
approximately 10 electrons to be 
emitted from the opposite side. By 


Airborne TV 


Reconnaissance 





Transmitter used to send television obser- 
vations from aircraft traveling at super 
sonic speeds 
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Winco dynamotors qualify 
for Signal Corps Reduced Inspection Plan 





The Wincharger Corporation’s long history of 
producing dynamotors equal to or better than the 
Acceptability Quality Level established by the 
government has resulted in the Signal Corps’ selection 
of Winco dynamotors tor its Reduced Inspection 
Quality Assurance Plan 


As of this writing, Wincharver is the only manufacture) 
of dynamotors qualified under RIQAP. Only those 
suppliers who have consistently furnished material 

of the highest quality level and who maintain 

quality control and inspection methods and procedures 
acceptable to the Signal Corps are considered 

for this honor 


] his new Signal Corps plan places more responsibility 
for maintenance of quality on the manufacturer by 
reducing the amount of government inspection 

It is an honor inspection program 


What does Winchareer qualification for RIQAP mean 
to you — further evidence that you can depend 
on Winco Products 


WINCHARGER CORPORATION 


Sioux City 2, lowa 
Subsidiary of Zenith Radio Corporation 


Power for the nation’s 
mobile communications 
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miniature Precision 


Rotary Selector Switch 


Here’s the exceptionally positive action only a multi-leaf 
wiper, button-contact switch can offer—now in the small- 
est sizes consistent with the quality and dependability 
required for today’s compact, precision equipment: 


@ Features solid silver alloy button-type contacts, collector rings, 
and spring suspension leaf-type wiper arms for low contact 
resistance——0,002 ohms, 


@ Integral lugs and contacts staked in glass-fibre Silicone-laminate 
stators, Lugs cannot turn or loosen, Stator material will not car- 
bonize even if severely overheated. Terminations can be made 
mechanically secure before soldering 


@ Molded Melamine rotor covering entire contact circle provides 
high voltage breakdown between decks, 

@ Outstanding moisture, humidity, and salt-spray resistance 
through use of passivated stainless steel, nickel-plated brass, 


Steatite, Nylon, molded Melamine, and Silicone-base glass-fibre 
laminate parts. 


@ Adjustable stainless steel stops—easily positioned. 


@ Uniformly high quality—cost-reducing mechanized production 
and assembly. 


@ Small size—only 134" square. 1” deep for first deck, only %" 
deep for additional decks. 


CONDENSED SPECIFICATIONS 


Shalicross ‘Miniature Series" 


POLES PER DECK——1 to 4. 

INDEXING (detent) —11'4%4°, 15°, 22%°, 30 
MOUNTING—Single or 2-hole, with non-turn tang 
OPERATING VOLTAGE—+to 1500 volts 
BREAKDOWN VOLTAGE—+to 4000 volts. 
BREAKING CURRENT—5 amp @ 125 V. ac. 
CARRYING CURRENT——15 amp. 


SHALLCROSS MANUFACTURING COMPANY, 522 Pusey Avenue, Collingdale, Pa. 
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ELECTRONS AT WORK (continued 


Rect 
PHOTO = THIN j | VIEWING 
WRFACE FILMS) | PHOSPHOR 


J 


FIG. 2—-Image-multiplier tube has gain of 
100,000 using properties of thin films. 
Electrons are focused by magnetic field 
about tube 


placing four of these films behind 
each other a gain of 10‘ in number 
of electrons may be obtained. 

A magnetic field is used to focus 
the electrons as they travel between 
the films. 


Quieting Polar Relays 


SQUARE-WAVE- voltage normally 
transmitted by the armature of a 
polarized relay reproducing tele- 
graph signals is rich in harmonics 
extending well into the radio-fre- 
quency range. 

Fourier analysis of a 25-cps 
square-wave signal of 80 volts peak 
(that is, a continuously repeated 
polar signal of alternate 1-unit 
marks and 1-unit spaces at 50 bauds 
from a telegraph battery of 80-0-80 
volts), shows that this signal con- 
tains voltages of approximately 85 
to 5,000 microvolts in the frequency 
band 30 megacycles to 500 kilo- 
cycles. 

When telegraph and radio equip- 


Magnetic Devices 
Replace Tubes 


Miniature saturable reactors comprising 
wire-wound magnetic cores encased in 
resin and used with carriers in the range 
from 1 to 10 mc can often replace electron 
tubes in various circuits. Called Ferristors 
by Berkeley Div. of Beckman Instruments, 
some are supplied fixed magnetic bias by 
adjustable magnets. Others can be used 
with fixed d-c bias 
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OOO AT FE wiversar METER 


MICROVOLTS TO KILOVOLT 


100 UV TO 1000 V 


100 UUA TO 100 MA 
MODEL 203 


45 80 DB DC AMPLIFIER 


The KAY LAB Model 203 is a combination QC microvolt-ammeter and amplifier. It provides an exceptionally wide range 
ments. Fifteen voltage ranges cover from 100 microvolts full scale lm" ; Ie Umm eur 
Ten current ranges cover from 100 micro-microamperes ful ne Oe em? ale. As little 
MOM n eer ue Me) Me ee ee oe | 

mirrored scale. When used as a DC amplifier, the trument features 

mpedance and low output impedance. Gains up to 80 db with less than 

UNE are mos) mee irl OM NTC MR de 

input impedance 

APPLICATIONS: Electronic, medical, geophysical, chemica 

circuit design thermocouple calibration Tat toate) 

instrument wherever dc voltages and currents are me 


he 
as 


Voltage Range (full scale 100uv to 1000v ' Accuracy on All Ranges 3% of full scale 
Current Range (full scale 100yupya to 100 ma ; Maximum Gain as Amplifier 80 db +1.5% 
Input Impedance 10 megohms below 10 mv t Output Rating lv across 100022 

30 megohms at 30mv, ‘ Output Impedance less than 502 

100 megohms above 30mv ; Drift (after 15 min. warmup) 10uv equivalent input 
Impedance Accuracy +1.5% i Price $550.00 


Rack Mounting available as Model 203R 


STABILITY Cockild th m 


WiTH CHOPPER AMPLIFIERS 


a aN) 


5725 KEARNY VILLA ROAD *« SAN DIEGO 11, CALIFORNIA + BROWNING 7-6700 
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ELECTRONS AT WORK continued 


ie 


1.675" dia. 


Standard Telephone relay mounting 
single suppressor unit 


ments are used in proximity, it is 
desirable to suppress the radio fre- 
quencies without materially dete- 
riorating the effective squareness 
of the signal as far as the tele- 
graph equipment is concerned, 


> Circuit—The basic circuit for 
such a suppressor developed by 
Standard Telephones and Cables, 
Limited, of London, England is a 
low-pass filter. The circuit shown 
in the drawing is intended pri- 
marily for relays’ transmitting 
polar (double-current) signals. 
Resistors Rk, and FR, reduce the 
surge currents that occur when 
capacitors C, and C, discharge 
through the relay contacts and 
which would otherwise cause con- 
tact sparking. The suppressor sup- 


Single-unit encapsulated spark suppressor 


Want more information? Use post card on last page November, 1956 — ELECTRONICS 





NE lO STAGE*4 


multiplier uO 


mean rd 


Oe ee ee ee ee ee 
A | 


DU MONT Type K1382 


In the new Type K1382, DuMont offers the 
first %4” multiplier phototube with the ruggedness 
of field equipment combined with the performance 
of a laboratory tube 

The average gain of the Type K1382 of 300,000 
at 105 volts/stage exceeds that of many labora 
tory tubes, with no sacrifice in long-term stab lity 
for which Du Mont multiplier phototubes are noted 


In addition to its small size and superb operat 
ing characteristics, the Type K1382 is unusually 
rugged. This tupe has been designed for the 
roughest service under the worst climatic condi 
tions. The tube base is potted and all leads 
jacketed to permit operation under severest hu 
midity without leakage between leads. Laboratory 
performance can be obtained this tube even 


nto a drill 

CONDENSED SPECIFICATIONS 
- : j tubes, the 
Average gain 300,0 105 v/stag | jj ' | if type dynode stru » is used. This 


greatly im 
Maximum dark current | i faclnee 
paths minimize noise and dark curre Dark cur- 
Photocathode sensitivity 

rent is only 0.1 ua at If stage ar ( 


Average anode sensitivity 2 a/lume tha} The small size and excellent performance of the 


new Type 1382 mean an extra bonus to users in 


Maximum outside diameter no greater than % i the geological 


geolog rveying field where, for example, 


its extra gain permits much longer signal trans 
Physical Characteristics potted base, jacketed leads mission from underground locations before signal 
level becomes too low to be useful. It should be 
exceptionally useful in medical physiological 
probing Batteries of these tubes rn ay be used for 
speedier diagnostic procedure. In addition, the 
small size will help greatly n the mimature and 
portable designs that can function at least as well 
as laboratory equipment 


‘ 


° : For complete information write to: 
. industrial Tube Sales Dept. 


e ALLEN B. DU MONT LABORATORIES, INC. 
e 2 Main Ave., Clifton, New Jersey 
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IRGINIA ..... 


is still a plus for your Plant— 


In 1803, a street lighthouse forty 
feet high rose at 11th and Main 
Streets, Richmond. Atop it 
blazed a lamp burning what the 
inventor, Benjamin Henfrey, 
called “inflammable air.’’ Though 
short lived, this was probably 
the world’s first gas lamp post. 
And it lighted the way for today’s 
vast use of gas by Virginia’s 


growing industries 


Your new plant in Virginia can 
choose from natural gas... 
abundant, low-cost electricity 

and limitless supplies of top grade 
coal, At your door are minerals 
ranging from easily quarried lime- 
stone to titanium huge forest 


reserves of hard and softwood 


industrial farm crops, includ 
ing peanuts, soy-beans, cotton, 
tobacco... and the nation’s larg 


est output of marine animal oils. 


To help you profit from these re- 
sources, you have the help of 
ample Southern manpower and 
the mild, beneficial climate. You 
are central to the East... with 
favorable freight rates to the 
Midwest. And the busy ports 
of Hampton Roads are your open 
door to world markets. 


For confidential facts about avail- 

able sites in this land of friendly 

people, good living, and business 

like government that likes business 
. write or call 


ELECTRONS AT WORK (continued) 


plements the normal spark-quench 
circuit and is not intended to re- 
place it. The spark-quench circuit 
itself will give some radio-inter- 
ference suppression, chiefly at the 
lower end of the frequency spec 
trum. 


PROTECTIVE 


TELEGRAPH 
BATTERY 


RELAY COVER 
L 





Schematic diagram of the spark suppres- 
sor circuit mounted on relay unit 


The coils are Carbonyl] dust-cored 
toroids and are capable of with- 
standing the full fault current 
should a ground or a short-circuit 
occur. 

Components for the suppresso1 
unit are encapsulated in Stantelene 
V, which is a plasticized expoxy- 
type resin, so as to form a rigid 
assembly whose overall dimensions 
can be controlled. The assembly 
can then be mounted and wired 
within the relay cover against the 
interfering source. 

Two types of relays with tw: 
forms of suppressor are illustrated ; 
one for relay in which all com 
ponents for the suppressor are 
moulded into one unit and mounted 
at the back of the relay 
work; the other is a relay in which 


frame- 


space is more restricted and the 
components are therefore moulded 
into two equal units. 

One unit is mounted on each side 
of the relay framework (the fifth 


a4 





DIVISION OF PLANNING AND ECONOMIC DEVELOPMENT 


Virginia Department of Conservation and Development 


State Finance Bldg., Richmond, Va. « Telephone 3-3449 





Relay fitted with suppressor formed in 


REE NIETO NR RN RAN two units 
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This tiny ring is made of Alite AE-212, a sin- to shock and vibration. Alite retains its phys- 
tered aluminum oxide formulated specifically ical properties at working temperatures well 
above 2000° F. By diamond wheel grinding, 
it can be finished to any required precision. 
Alite is vacuum-tight and is capable of being 
metalized and brazed to metal elements. 


for electronic applications. Because Alite pos- 
sesses a unique combination of dielectric and 
physical properties, rings like this perform 
double duty in the construction of “rugged- 


ized” electron tubes. Here they are used as While these are properties which make Alite 
insulating spacers, as well as forming struc- an ideal material for this particular applica- 
tural elements of the tube envelope itself. tion, there are other characteristics of Alite 


which indicate suitability for a wide range of 
uses, both mechanical and electrical. If you 
are designing or specifying in the mechanical, 


Alite maintains excellent dielectric charac- 
teristics throughout the entire spectrum, from 


power frequencies into the ultra high fre- electronic or nucleonic fields, you'll want to 
quency range. In addition it has superior be familiar with all the advantages Alite 
mechanical strength—a diamond-like hard- offers. For complete data, write for Bulletin 
ness that gives it unusually high resistance A-7 today. 





wea Pa to) eels) 
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STANDARD 


Tae LL 
assures Maximum Stability 


n AMPERITE 


RELAYS and REGULATORS 
Thermostatic DELAY RELAYS 


2 to 180 Seconds 


@ Actuated by a heater, they operate on A.C., D.C., 
or Pulsating Current. 


@ Hermetically sealed. Not affected by altitude, 
moisture, or other climate changes. 


< a 
— 


@ SPST only — normally open or normally closed. 


Amperite Thermostatic Delay Relays are com- 

pensated for ambient temperature changes from 
55° to +70° C. Heaters consume approximately 

2 W. and may be operated continuously. The units 

are most compact, rugged, explosion-proot, long- 

lived, and — inexpensive! 

TYPES: Standard Radio Octal, and 9-Pin Miniature 


Also ~ Amperite Differential Relays: Used for auto- 
matic overload, under-voltage or under-current protection. 


PROBLEM? Send for 
Bulletin No. TR-81 


BALLAST REGULATORS 


Amperite Regulators are designed to keep the current in a circuit 
avtomotically regulated at a definite value (for example, 0.5 amp. ) 
..» For currents of 60 ma. to 5 amps. Operate on A.C., D.C., Pul- 
sating Current. 


at 


| 
2 z 
. b tar 


ad 


he 
100 +4 


Man 


VOLTAGE OF 4V) | WITH AMPERITE 
BATTERY 6 © MARGER | VOLTAGE VARIES 
VARIES APPROX 4 ONLY 


30% | 2% 


Hermetically sealed, they are not affected by changes in altitude, 
ambient temperature (—55° to +90° C.), or humidity ... Rugged, 
light, compact, most inexpensive. 


Write for 4-page Technical Bulletin No. AB-51 
AMPERITE CO., Inc. 
561 Broadway, New York 12, N. Y. 


Telephone: CAnal 6-1446 


In Canada: Atlas Radio Corp., Ltd. 
50 Wingold Ave., Toronto 10, Ontario. 


T6}L 


Individual inspection 
and double-checking 
assures top quality 


of Amperite products. 


Want more information? Use post card on last page 
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capacitor is wired on separately). 
With each type of suppressor, the 
units are within the relay covers 
and the rigidity of the mouldings 
and of the wires is sufficient to 
keep them in position without hav- 
ing to add fixing holes and screws. 


oh 4 
aoe 


Two-unit suppressor equipment 


These suppressors, when assem- 
bled within the relay framework, 
give a suppression of at least 50 
decibels in the frequency range 0.5 
to 30 me when measured directly at 
the base of the relay; panel wiring 
and panel dust-covers give a fur- 
ther improvement in suppression. 


Transitorized Dynamic 
Microphone 


DESIGNED to increase the intelli- 
gibility of mobile communications, 
a dynamic microphone employing 
a transistor audio amplifier be- 
tween microphone unit and cable 


Underwater TV Camera 


Present trend to nonsuited diving gives 
the diver unrestricted freedom but still 
leaves problem of direction and reporting 
unsolved. The Pye underwater television 
camera shown weighing 38 pounds in air 
and suitable to depths of 250 feet provides 
reporting means to observers on ship. 
Pickup tube is a vidicon type 
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and crimp! 


a fully-insulated 
one-piece tap 
connector 

for shielded 
and 

coaxial cable 


UNI-RING Offers a tremendous saving in installation time over any previous method of tapping 
or terminating shielded or coaxial cable. As the inner ring slides under the shielded braid, the 
tap wire is held between the braid and the outer ring. Single or multiple taps, from either the 
front or back of the connector, can be accommodated . .. A single crimp, using the same basic 
HYTOOLS used for installing HYRINGS, completes the uniform, secure, and insulated assembly. 


The protecting nylon insulation extends beyond both ends of the UNI-RING, eliminating metal- 
to-metal contact and preventing harmful wire-chafing in tight locations. The UNI-RING is 
color-coded to indicate conductor sizes. 
UNI-RING’s one-piece design insures electrical integrity, prevents heating, and eliminates 
noises caused by isolated metal parts. 


For samples and complete detalis, write: OMATON DIVISION 


Norwalk, Connect. * Toronto, Canada « Other Factories: New York, Calif., Toronto « Export: Philips Export Co. 
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PRECISION ACTION, SMALL SIZE, LOW COST are features of 
Bristol's new pressure switches for aircraft electrical circuits 
Miniature size shown here 


New! Miniature pressure 
switch for aircraft use 


Accurate, reliable, repeatable performance in any position 
and under MIL-spec environmental requirements is the design 
aim for Bristol's ® new line of pressure switches. 

Designed specifically to meet aircraft requirements, the 
switches are precision devices for switching electrical circuits 
in response to pressure changes in gases and liquids. They're 
available in both regular and miniature sizes. 
Specially-designed capsular elements—All stainless steel or Ni-Span 
C, welded construction. Exclusive design assures maximum re- 
sistance to vibration. 

Absolute, gage, and differential pressure models available. 
Hermetic sealing affords maximum 

protection, All exterior joints are 

metal-to-metal or metal-to-glass 

Outstanding over-range protection — 

Built to take high over-pressures 

without damage or loss of calibra- 

tion. 


Variety of mounting arrangements 
possible — Clamps, studs, or pres- 
sure fittings can be utilized to 
mount switch in any appropriate 
location. 

Write for bulletin AV2004. The *“"* 


BRISTOL'S REGULAR-SIZE pres- 
switch, Both regular 
and miniature switches are 


Bristol Company, 162 Bristol Road, made in absolute, gage, and 
W aterbury 20, Conn 6.44 differential pressure models 


TYPICAL SPECIFICATIONS 


Miniature a 
Size Size 
Pressure Setting: Any pressure be- Any pressure be- 
tween 2 psi and tween 5 psi and 
100 psi, absolute, 150 psi, absolute, 
gege, ordifferen- gage, or differen 
7 tial, as specified tial, as specified 
Contact Ratings: 5 amp and 10 amp 5 amp and 10 amp 
resistive at resistive at 
30v d-corll5vac 30vd-cor ll5va-c 


Weight (ounces): ly 6 
Size (inches): 1% long 2% long 
15/16 diam 2% diam. 
Ambient Range: —65°F to 250°F 65°F to 250°F 
Vibration & Shock: Designedto meet Designed to meet 
Spec. MILE-5272A Spec. MIL E-5272A 


BRISTOL FINE PRECISION INSTRUMENTS 
FOR OVER 67 YEARS 


Want more information? Use post cord on last page 


ELECTRONS AT WORK (continued 


Circuit of the Motorola dynamic micro- 
phone using a single transistor 


has recently been described at 
Wescon by A. A. Macdonald of 
Motorola. 

The response characteristic of 
the dynamic element was shaped to 
eliminate undesired vehicle and 
wind noises. It is essentially flat 
from 300 to 4,000 cycles. The 
dynamic unit is relatively insen- 
sitive to hum fields. 

Using the carbon-button current 
source for the transistor pream- 
plifier, the unit becomes completely 
interchangeable with the conven- 
tional carbon microphone for which 
most communications transmitters 
are designed. 


PERTINENT PATENTS 


By NORMAN L, CHALFIN 


Hiughes Aircraft Co 
Culver City, Calis 


FLUID FLOW, viscosity and deter- 
mination of modulus can all be 
measured by equipment predomi- 
nantly electronic in nature. Patents 


FIRST COMPENSATOR 


VE 


COEFFICIENT RESISTOR 


—yploo 


“ BRIDGE EXCITATION ADJ 


FIG. 1—Fluid-flow measurement depends 
upon hot-wire principle 
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SINGLE 


a, 
f 


ACTUAL SIZE 


CaM er BALOL| 
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circuit 
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contact 


“Bellows Action Contact’’ cross-section shows 
printed circuit board inserted in contact. 


Continental Connector ‘Bellows Action Contac 


“Bellows” spring action grip clasps board firmly over 100% Printed Circuit connectors are available for %”, %2” and “ie” 
of printed circuit contact area. Gold-plated phosphor bronze boards... various molding compounds...3 wiring styles 
spring retains tension, adjusts to oversized or undersized ... and 6 to 28 contacts. 


ard w > me te rliowec act resistance an 2( ‘ ' 
board while maintaining low contact resistance—less than ‘ Photo shows typical Continental Connector receptacles 


utilizing “Bellows Action Contacts.”” CONTACTS: 6, 10, 
15, 18, 22, 28 contacts in single or double rows. WIRING 
Patent Pending STYLES: eyelet lug for soldering, wire wrap lugs, or 90° 
angle dip soldering direct to board. MOLDINGS: Mineral- 
filled Melamine and Plaskon reinforced (glass) Alkyd 440A 


Other molding compounds on request 


millivolts at 5 amps! On %” board, for example, ‘ oie 
Action” Contact grips .115” board as well as .135” board 


Write for catalog to DeJUR-Amsco Corporation, 45-01 
Northern Boulevard, Long Island City 1, New York 


SPECIAL DESIGNS ...OUR SPECIALTY 


electronic 
sales 
division 
deceninatenttnnenhteiinaaa ili 
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LAPP 
GAS-FILLED CONDENSERS 


for duty at 


High Voltage 


High Current 


High Frequency 


Lapp’s experience of 18 years of design and manu- 
facture of gas-filled condensers is back of this 
precision-made unit and its promise of years of 
trouble-free duty. It is small in size and low in loss, 
offers high voltage and current ratings, high frequency limits, safety, punc- 
ture-proof operation and constant capacitance under temperature variation. 
The entire electrical and mechanical assembly of the Lapp gas-filled con- 
denser is supported by a top aluminum ring, the steel tank serving only as a 
support for this ring and as a leak-proof gas container. High-potential plates 
are carried on a rigid center stud which is supported by a top ceramic bowl. 
Grounded rotor plates are carried on ball bearings nearly the full tank diameter. 
This construction provides a grounded tuning shaft on variable models and 
makes possible efficient and complete water cooling for high current operation. 
Models in four tank diameters, 7” to 18”, are available, in variable or fixed 
capacitances, for duty up to 30,000mmf; in current ratings to 400 amps at I mc; 
operating voltages to 80Kv peak, Write for Bulletin 302, with complete de- 
scription and characteristics data. Lapp Insulator Co., Inc., Radio Specialties 
Division, 9°6 Sumner Street, Le Roy, N. Y. 
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ELECTRONS AT WORK continued 


covering these techniques are de- 
scribed this month. 


Fluid Flow 


Moses G. Jacobson has invented 
an “Electrical System for Measur- 
ing the Rate of Motion of a Fluid”. 
Patent 2,694,928 issued for this 
system is assigned to Mine Safety 
Appliances Co., Pittsburgh, Pa. 

In Fig. 1 a circuit arrangement 
of this invention is shown as in- 
porated in a fluid flow line. 

With a Wheatstone bridge com- 
prising a semiconductor detector, 
two compensating resistance ar- 
rangements and an adjustment 
arm, the inventor is able to meas- 
ure fluid flow. 

An anemometer or hot-wire flow 
meter through which fluid flow is 
measured has an enlarged bulb at 


FIG. 2—Wheatstone bridge circuit used in 
flow meter 


the intake. Here the semiconductor 
detector unit is housed. In an out- 
let chamber a group of four tem- 
perature-sensitive resistors is ar- 
ranged. 

These are called second compen- 
sators in Fig. 1. The first compen- 
sator is outside the chamber along 
with the bridge-balance adjust- 
ment. The four Wheatstone bridge 
arms are arranged as in Fig. 2. 
The detector has a negative-tem- 
perature coefficient and the four 
temperature - sensitive resistors 
forming an adjacent second leg of 
the bridge are likewise of a nega- 
tive-temperature coefficient. The 
resistor shown as first compensat- 
ing resistor keeps the zero adjust- 

| ment constant against small drift 
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QUICK RECOVERY Silicon Junction Diodes by Hughes 


DESIGN ENGINEERS—Hughes Semiconductors now offers a new family of silicon junction 
diodes—especially designed to provide you with a device having significantly faster recovery 
characteristics than even germanium computer diodes and, in addition, capable of operating at high 
voltag s and high fe mperature s. For the first time, this parte ular combination of haracteristic 


(high speed + high te mperature + high voltage) —is available in a semiconductor, 


Exc Lh nt high-fre que ncy characte ristics of the new diod § ¢ nabli you fo Use th m inst ad of 


vacuum or germanium diodes in such application as: FLIP-FLOP CIRCUITS . . . MODULATORS 
AND DEMODULATORS .. . DISCRIMINATOR CIRCUITS... CLAMPING AND GATING 

CIRCUITS . . . DETECTORS. So, whenever you need a diode for pulse or computer circuitry to 

pe rform under conditions that are marginal for vacuum or germanium diodes, use thi 


new QUICK RECOVERY Silicon Junction Diodes by HUGHES ! 


With a wide variety of germanium and silicon diode types 
av ulable for ¢ omput r and othe r fast swit hing appli ations, 
We are in a position impartially to recommend the best type 
for your part ular require ments. Our field sale S enyinec’rs 
near nul are re idy to assist you in making the be st po tbl 
selection. For further details, or for specifications covering 
Out k Recovery Silicon Junction Diode Ss, Write 


HUGHES PRODUCTS 


A DIVISION OF THE HUGHES AIRCRAFT COMPANY 


HUGHES PRODUCTS 
SEMICONDUCTORS 
International Airport Station 


Los Angel s, Californi 
‘ ugeles 45, fornia HUGHES 


SEMICONDUCTORS 
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ELECTRONS AT WORK (continued) 
in voltage and ambient tempera- 
ture, 

The fourth bridge arm comprises 
the bridge-balance adjust resistor 
network. These resistors are sub- 
stantially unaffected by tempera- 
ture. 

3y dependence on the cooling of 
a resistance such as in the de- 
tector and second compensator 
arms of the bridge an unbalance 
of the bridge is created that shows 
on the null detector meter. 

By appropriate arrangement of 
the compensating resistors actual 
flow in cu ft per min may be deter- 
mined and the null indicator cali- 


if Dielectric or Corrosion Probiems 
Are Causing Coil Trouble... 


brated. The system gives a con- 
tinuous instantaneous indication 
of flow rate. 

Other uses of the system are 
shown for control of fluid flow. 


Precision specializes in the = : : 
The circuit is substantially the 


fabrication of square and 
rectangular, round and spe- 
cial shaped coil forms. . 
acetate or mylar covered ...sil- 
icone, phenolic or Resinite im- 
pregnated ...to help you solve 
any dielectric or corrosion prob- 
lem. Forms can be made to your 
exact specifications in all sizes 
from '%" square to 8” square, with 
wall thicknesses from .010 to .125, 
THEM | Only the highest quality elec- 
sf trical grade kraft, quinterra, ace- 
tate or various combinations of 
these materials are used. Precision Paper 
Tubes are available in standard or exclusive patented 
DI-FORMED construction for greater crush resistance, high ten- 
sile strength and extreme dimensional stability. 
Get immediate service. Call a Precision representative or con- 
tact our Chicago, Ill., or Hartford, Conn., plant. 


PRECISION 
he 
ELIMINATE 


os 


sxxexx ters 
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ss 


FIG. 3—Vane controlled by flow increases 
indication range 


same and is shown in Fig. 3. A 
vane in the fluid flow path moves 
a capacitor to change the power 
output of an amplifier (presumably 
the increase in capacitance couples 


——— sales offices in: 


California, Oregon, Washington: more battery source energy to the 


Covina, Californio, Edgewood 2-4693 


Virginia, Metropolitan New York: 


Jersey City, New Jersey, Swothmore bridge) to permit a greater current 


Wlineis, Indiana, towa, Wisconsin, 
Missouri, Minnesota: Chicago, Ilinois, 
ARmitage 6-5200 


Indiana, Obie: Logansport, Indiana, 
Logansport 2555 


Northern Ohio: Cleveland, Ohio, Atlantic 
1.1060 


New England: Framinghom, Moassa- 
chusetts, Trinity 3-7091 


New Jersey, Delaware, Washington, 
D.C, Maryland, Eastern Pennsylvania, 


J 
Precision 


2041 WEST CHARLESTON STREET ° 


5-2480 


Upper New York: Syracuse, New York, 
Syracuse 4-214) 


CANADA: Montreal, Quebec, Canada, 
Walnut 0337 


MEXICO: Mexico 6, D.F., Telephone 
35-06-18 " 


REQUEST 
CATALOG 


Plant No, 2. 1 Plower Street, Hortford, Conn. 


Want more information? Use post card on last page 


CHICAGO 47, ILLINOIS 


to flow to the bridge null indicator 


and permit greater indication 


range. 


Measuring Viscosity 


In patent 2,707,391 issued to 
H. J. McSkimin means of testing 
viscous liquids is described. The 
invention is assigned to the Bell 
Telephone Laboratories, Inc., New 
York, N. Y. 

The particular properties of 
viscous liquids that the invention 
is designed to test include viscos- 
ity, shear impedance and shear 
stiffness. 

When a shearing stress of sinu 
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POTPOT 


POTENTIOMETERS 


A 


\ 
(Ws. 


pm me I 


s 


“Potpot” encapsulated potentiometers are 
available in either wire-wound or composition- 
element types, including Clarostat Series 48M 
and 49M miniatures, and in Series 43, 

37, 51, 58 and 10 controls. 


New encapsulating material provides water- and 
vapor-tight molded enclosure imbedding 

entire unit with exception of external shaft 
assembly and terminal tips. Special water- 
tight assembly for shaft bushing 


Designed to meet MIL-STD-202 Test Specification 
Incorporating necessary salt-spray, humidity 
and temperature-cycling requirements of 
MIL-E-5272 climatic standards 

Excellent shelf life 


Write for CONTROLS AND RESISTORS 
complete details. 
CLAROSTAT MFG. CO., INC. 


DOVER, NEW HAMPSHIRE 
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Instead of 
10 Components... 


10 INSERTIONS 


There are still 


10 Components 
BUT... 


ONLY 1 INSERTION 
Result: Reduced Costs 


*“PAC" modules can contain up 
to 90 Resistor and Capacitor 
elements per unit, 


WRITE FOR ENGINEERING BULLETIN 450-1 and 
INFORMATION ON OUR "PAC’’ EXPERIMENTAL DESIGN KITS 


aaia ERIE ELECTRONICS DIVISION 
ERIE RESISTOR CORPORATION 


ERIE. PA 


” 
—s 


rd Ty 
CKECLA Cet 


Want more information? Use post card on last page. 


ELECTRONS AT WORK (continued) 


soidal variation is set up in a 
viscous fluid a corresponding shear- 
ing strain is developed in the fluid. 

To test these properties a quartz 
piezoelectric cylinder is inserted in 
the liquid as shown in Fig. 4. The 
quartz cylinder has a nominally 
resonant frequency of about 100 ke 
and has pairs of gold electrodes 


QUARTZ CYLINDER 
/ RESONANT AT IOOKC 
GOLD ELECTRODES 


WMERSION ROD 


FIG. 4—Quartz cylinder driven at 100 kc 
tests viscosity 


REFERENCE 
BRIDGE 
CHACUIT 


\-BUFFER AMP 


FIG. 5—Bridge circuit used in ultrasonic 
viscosity measurement 


connected across the y and “axes 
of the crystal. 

The piezoelectric crystal is sold- 
ered to a rod and the rod immersed 
in the center of the test fluid. 

In Fig. 5 the circuit for measur- 
ing the viscosity of the liquid is 
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TRIMMING ANY BORG MICROPOT 


Is EASY ASABC’ 


BORG 


Pai) NW\ VA vaya 


1nd ay rYY-y-io 
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Borg Micropots Reduce Assembly Costs 
With Simplified Trimming of Borg Independent Linearity 


All Borg independent linearity MICROPOT TRIMMING COST 


Potentiometers may be trimmed at one end only They 
will then produce an output voltage within the linearity 
tolerance of the potentiometer. 


The fact that, in Borg MICROPOT Potentiometers, 
one end can be set up without trimming eliminates the 
selection of fixed trimming resistors for that end, as 
well as the time for selection and installation required 
by ordinary potentiometers 


BORG MICROPOTS 


The maximum portion of the total resistance at 
the opposite end that would require trimming in Borg 

This is readily illustrated in Figure 1, on the black- MICROPOT Potentiometers is 4%. This is 20°, less 
board. The mechanical stops in all Borg MICROPOT than in ordinary potentiometers, which substantially re- 
Potentiometers with independent linearity, are set be duces the selection of fixed trimming resistors required 
yond the position of each terminal | and 2. This allows for use with higher linearity potentiometers 
the contact to travel to the last active turn at either end Lower linearity tolerances may require no trimming 
of the winding. Thus, by positioning the contact at one whatsoever at either end. 


end point, trimming of that end is not required, POTENTIOMETER APPLICATIONS 


Definitions of potentiometer parameters vary from 

manufacturer to manufacturer, thus causing misconcep- 

ORDINARY POTENTIOMETERS tion to the user. A set of tentative standard definitions 

has been adapted by RETMA and all Borg MICROPOT 

Note the mechanical stops in Figure 2. This is an Potentiometer tolerances are written for interpretation 
ordinary potentiometer The mechanical stops are set under these definitions. 

to prevent the contact from reaching the last active The ‘ 

turn, causing “end resistances’’ X and Y, at either end 

Both resistances X and Y must be trimmed to produce 

voltage outputs within the linearity tolerance of the 

potentiometer. 


“Trimming Costs’ economy in potentiometer 
application is a typical example of the savings, and in 
many cases superior performance, achieved through a 
clear understanding of manufacturing specifications and 
user requirements 


Write for Complete Engineering Data * CATALOG BED-A5é6 


BORG EQUIPMENT DIV 


THE GEORGE W. BORG CORPORATION 


JANESVILLE, WISCONSIN 
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NOTHELFER 


Products For 
SPECIAL APPLICATIONS 


For current limiting and for obtaining lagging power 
factors without wave distortion 


NWL Air Core Reactors 


Capacity of | to 2000 Amperes and 25 to 400 cycles 


For reduced internal capacitance and better coupling 


NWL Audio Transformers 


Transformer shown above has a range of 5 to 
2000 cycles, a capacity of 3.6 KW at 60 cycles, 
and high voltage windings. Illustration shows 
sandwiching of the high voltage coils between 
secondary windings, Available from 2 to 15 
KW and up to 10 KV in dry type transformer. 


<i>. 


ESTABLISHED 1920 


WINDING LABORATORIES, INC. 


P. O. Box 455, Dept. 455, TRENTON, N. J. 


Want more information? Use post card on last page 


ELECTRONS AT WORK continued) 


shown. The crystal is one leg of 
a bridge. The second and third legs 
are two resistors and the fourth 
leg a variable capacitor in parallel 
with a resistance. 

A carrier source is applied to the 
bridge input transformer through 
a phase shifter and a gate circuit. 
The gate circuit serves to modu- 
late the carrier so that the applied 
signal is a series of bursts as in- 


FIG. 6—-Applied signal (A) combination of 
carrier and modulated wave balanced 
against first reflected wave (B) and at- 
tenuator branches disconnected, unit in 
test liquid (C) 


dicated in Fig. 6A. The gating 
circuit also synchronizes a_hori- 
zontal sweep circuit in an oscillo- 
scope, 

A tuning inductance is con- 
nected across a diagonal of the 
bridge for adjustment. The diag- 
onal appears between the junction 
of the vibratory crystal unit with 
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Available 
for Immediate 


Delivery! 


Medium Power Silicon 


DIFFUSED junction Rectifiers 


with High Forward Conduction Independent of Reverse Voltage Ratings . 


for all applications 


including those involving 


AUTOMATION 






These medium power silicon diffused junction rectifiers are designed for 
heavy forward conductance without the necessity of using an external 
heat sink. 

Two types are provided to allow a choice of mounting: a two wire 
single ended type identical in size and physically interchangeable in 
mounting systems developed for the widely used 1N200 series of alloy 
junction diodes; and on axial lead type" for automation, printed circuit 
board oF terminal boord assemblies. Both types have exceptionally good 
stability, are highly efficient (approximately 99%) and can operate in 
ambients ranging from —65°C to +-175°C. 


































~~ Max. 25°C 
. Recurrent | Min. Zener Ambient Max. Ave 
actual size Inverse | (breckdown)| Mex. Max. Av Forward 
Working Voltage — RMS fenwend Voltage ot 
Voltage —| £, (Volts) | Voltage | Current—1, [Ig = 500 mA 
(Nete 1) 


*, (Volts) (Volts) 


( Milliamps.) (Volts) 








Note | — Measured of o reverse current (ig) of 0.1 mA 
Note 2 — Derate to 0 forward current at 175°C Ambient 
Note 3 — Cathode is electrically connected to the case 


* — Axial lead types 
| | O IT) G MN Semiconductor Division formerly 
of National Semiconductor Products 


| ot MAN Electronics Corporation 


930 Pitner Avenue, Evanston, Illinois 


We invite 
your inquiry 





MANUFACTURERS OF | silicon junction diodes - zener reference elements high power rectifiers - solar cells 
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fci 
TEFLON 
CAPACITORS 


... the ultra-stable precision capacitors for 


critical applications at temperatures up to 200°C... 


owe their outstanding 


electrical characteristics 


ELECTRICAL 

CHARACTERISTICS ; lowest dielectric absorption 
OF tol 

TEFLON CAPACITORS « highest insulation resistance 


Operating Temp Range —SS°C. te 4+200°C. 
Voltage Range, OC 100 te 30,000 lowest loss factor 
Capacitance Range 001 te 20 mf 


Power Factor 02% @ 1 ke 
Dielectrie Absorption 01% lowest voltage derating at 


Voltage Derating at 85°C none high temperature 

Voltage Derating at 125°C none 

eae sees Serene ae available in Va-mil, %-mil, 

0 ge erating a 1 i i i i 
tent cmap. ate 00 won/*e. Ya-mil, 1-mil, 2-mil and 3-mil 
IR. at Room Temperature 107 megohms/mt thicknesses for maximum 


Capacitance Stability 0.1% compactness 


film capacitors, inc. 


3400 Park Ave., New York 56, N. Y. © CYpress 2-5180 


DIELECTRIN CORPORATION 


*Reg. DuPont TM Allen Bivd. & Grand Ave., Farmingdale, L. |., N.Y. * CHapel 9.7999 
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ELECTRONS AT WORK continued 


the adjustable capacitor leg of the 
bridge and ground. The modu- 
lated carrier may be applied to this 
junction directly instead of through 
the transformer to make adjust 
ments and tests 

The bridge output is applied 
through a buffer and another am- 
plifier to the vertical deflection sys- 
tem of the oscilloscope. 

In operation, the system is first 
adjusted to balance the bridge with 
respect to the impedance of the 
vibratory crystal unit at the op- 
erating frequency. The phase and 
attenuator adjustments are made 
to produce an initial signal condi- 
tion as shown in Fig. 6A. 

Figure 6B illustrates the wave 
form observed by the combination 
of the unmodulated wave from the 
carrier and the modulated wave 
superimposed and balanced against 
the first reflected wave. 

With the vibratory unit inserted 
in the test liquid when the carrier 
wave source and attenuator 
branches are disconnected, the pat 
tern observed is as shown in Fig. 
6C. With the branches connected 
the waves of Fig. 6B are obtained 

The adjustment of the circuit is 
made to obtain a thin line « (shown 
in Fig. 6B) when the carrier and 
first reflected wave are balanced 
against each other. 

From the readings a value Z of 
the loading impedance of the vi- 
brating rod is obtained 


pt ih 
4] 


density of rod material 
torsional wave velocity of free 


Z 4A + AB 


rod 

radius of rod 

length of rod in test liquid 
change of attenuation to es 
tablish balance 

phase shift to establish baiance 


The results from a single read- 
ing give shear viscosity and stiff- 
ness viscosity by utilizing the re- 
sultant Z correlated in terms of the 
density of the liquid according to 
formulas defined in the patent dis 


closure 
De fey mining Vodulus 


An invention using pulse-sonic 
techniques has been made by S. R 
Rich in a “Modulus Determining 


o”7 


System”, patent 2,706,906. The in- 
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spot of light inch ind r, projecte men), 


ne sur 


emia tel jar it grid disc. In the center of this 


ight is an arrow that indicates the dire 


tion of the aircraft's heading which will rotate 


through 360”. Using transistors and other miniature 


mponents and techniques our P 


This precision instrument is but one of 


many which Daystrom engineers have devel 





oped. and Daystrom’s shop has 





produced for the Armed Services and 


INSTRUMENT industry. You, too, can depend on the 


“know-how” of Daystrom in development, 





design and production There MON Tice i) 
reputation for meeting rigid quality 
standards and high reliability. Drop us 

a line, and we'll be glad to have 


Division of Daystrom, Inc. 
our representative call on you. Or, better stil! 





ARCHBALD PENNA 


pay us a visit, and see our modern 


plant and complete facilities 
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MODEL S-12-C 


INDIVIDUAL 
SYSTEMS 
ADAPTATIONS 


HIGH 
10” DEEP 


ANOTHER EXAMPLE of (oicxman PIONEERING... 


The §-12-C series of Systems RAKSCOPES have been developed for 
the dual purpose of monitoring and troubleshooting of rack-mounted equip- 
ment. These oscilloscopes obtain a new degree of flexibility with the mul- 
tiple input selector making possible selection of different signal sources. 
This optional vertical input selector, with built-in attenuators, selects either 
front panel connectors for troubleshooting or rear mounted connectors for 
systems monitoring. This permits the omission of an entire switching panel 
from an overall system resulting in circuit and space economies. A rug- 
gedized construction philosophy has been carried throughout. Vertical and 
horizontal amplifiers are identical,each having a frequency response from 
de to 700 ke (—2 db). Their sensitivities are 50 and 72 millivolts rms per 
inch of deflection. Signal amplitude calibration employs a direct reading 
meter. The time base is operative in either trigger or repetitive modes with 
a range from %-cycle to 50 ke. Synchronization is independent of polarity. 
Sync. lockout circuits are employed for stable operation over wide range of 
writing speeds and amplitudes. A unique plug-in elliptical sweep network 
makes frequency calibrations more simplified. Power requirements: 105-125 
volts, 50 to 400 cycles. Accessory probes available; attenuator and amplifier 
types. 


WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PA. 
CABLE ADDRESS, POKETSCOPE 


MANUFACTURERS OF 


PANELSCOPE® 

$-4-€ SAR PULSESCOPE® 

$-5-C LAB PULSESCOPE® 

5-11-A INDUSTRIAL POCKETSCOPE® 
5-12-8 JAMined RAKSCOPE® 
$-12-€ SYSTEMS RAKSCOPE® 
$-14-A HIGH GAIN POCKETSCOPE® 
$-14.8 WIDE BAND POCKETSCOPE® 
$-14-€ COMPUTER POCKETSCOPE® 
5-15-A TWIN TUBE POCKETSCOPE® 


RAYONIC’ Cothede Rey Tubes 
end Other Associated Equipment 


VERE ei ee *y a. nee. 
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ELECTRONS AT WORK continued 


vention j assigned to Magnetic 
Amplifier Corp., Waltham, Mass 
The invention proposes a sys- 
tem for automatic measurement of 
the velocity of propagation of com- 


pressional sound waves in_ solid 


“4 ' 
| POWER rT 
ADJUSTABLE PULSE TRANSMIT TING 
DELAY |CENERATOR TRANSOUCER 
an EL ae 


AMPLIF | 
RECEIVING 
TRANSDUCER 


RECTANGULAR 
PULSE 
CIRCUIT 
iE LENCTH 
PROPORTIONAL 10 
PROPAGATION 


PROPAG ATION rE 
Time SQUARED 
- — PEAK VOLTAGE 
PULSE GENERATOR PROPORTIONAL 


hu SEC PULSES 0 
[10 SEC_ AAT PROPAGATION TIME 


— : > Lt PEAK 
CONTROLLED & | 


MEASURING 
OSCILLATOR —— 





CALIBRATION 


250 uu SEC 


WTERVAL 





100KC 





FIG. 7--Block diagram of the Young's 
modulus-determining system 


materials of any shape or size. The 
shortest measured pulse propaga- 
tion time over the known distance 
yields the velocity of compussional 
sound waves in the material. The 
square of this observed velocity 
times the known density of the 
material equals Young’s modulus. 

A circuit block diagram of the 
measuring system of the invention 
is shown in Fig. 7. 

Crystal controlled 4 microsecond 
pulses are generated at 100 ke and 
divided down to microsecond 
pulses at 160 pps that drive a trans 
mitting transduced to excite the 
measured item. A detector receives 
a compressional wave train from 
the measured item to produce a 
pulse envelope resembling a ring- 
ing effect. 

Propagation time and_ pulse 
length are measured and compared 
to the driving signal to give a 
measure of the modulus of elastic- 
ity of the medium. By applying the 
driving pulse at a predetermined 
point and detecting the propagation 
of the pulse through the medium, 
anisotropy of even soft materials 
may be measured. 
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DC SOLAVOLT, shown partly disas- 
sembled here, has major components 
identified. It is designed for relay-rack 
mounting on a standard, 19% frame or 
jor bench use. Removable handles, for 
convenience when portability for bench 
use is desired, are available as accessory 
equipment 





Unique combination of components in 
adjustable “DC Solavolt’"’ regulated power supply 
reduces conventional size, weight, and cost 


Compact size, low weight, high efficiency, and mod- 
erate price distinguish the new “DC Solavolt” from 
conventionally-designed, regulated, adjustable dc power 
supplies. These outstanding advantages have been 
secured by using a unique assembly of components 
(shown above) that occupy only 7” of height and 1214,” 
of depth on a standard, 19” relay rack frame 

Along with design simplicity, the “DC Solavolt” pro- 
vides laboratory standards of performance: 

OUTPUT VOLTAGE REGULATED WITHIN = 1% at full 
load with supply voltage variations up to 15%. 


Oo 


(Regulation within +1.5% at 50% load and lowest 


voltage setting.) 


— SOLA 


DC POWER SUPPLIES 


RIPPLE VOLTAGE HELD WITHIN 0.10% (rms) at full 
load and nominal input voltage 

An important feature of this adjustable dc power 
supply is its ability to handle transient or “pulse” loads 
of up to twice the full load rating of the supply. The 
“DC Solavolt” has no tubes to replace, requires no 
“compensating” or “zero” adjustments, and needs no 
maintenance. 

Six stock models provide outputs adjustable in volt- 
age ranges between 5 and 400 volts and load currents 
up to 7 amperes. Your local electronic distributor now 
has the “DC Solavolt” in stock. He will be happy to 
give you further, technical information. 


Write for Bulletin 7K-DC-245 
SOLA ELECTRIC CO 

4633 W. 16th Street 
Chicago 50, Illinois 





CONSTANT VOLTAGE TRANSFORMERS © FLUORESCENT LIGHTING BALLASTS © MERCURY VAPOR LIGHTING TRANSFORMERS 
SOLA ELECTRIC CO., 4633 West 16th Street, Chicago 50, Ilinois, Sishop 2-1414 © NEW YORK 35, 103 E. 125th St., TRafalger 66464 
PHILADELPHIA: Commercial Trust Bldg., Rittenhouse 6-4968 © BOSTON: 272 Centre Street, Newton 58, Mass., Bigelow 4.3354 @ CLEVELAND 15; 
1836 Euclid Ave., PRospect 1-6400 @ KANSAS CITY 2, MO.; 406 W. 34th St., Jefferson 4382 © LOS ANGELES 23; 3138 E. Olympic Blyd., ANgulus 


9-943! @ SOLA ELECTRIC (CANADA) LTD,, TORONTO 17, ONTARIO; 102 Laird Drive, Mayfair 4554 © Representatives in Other Principal Cities 





Production Techniques 


Edited by JOHN MARKUS 


Salvaging Platinum from Rejected Contact Springs 





| 


A SIMPLE 


shears 


tool 
from 


BENCH-MOUNTED 
platinum contacts 
rejected switch and relay springs 


in one easy operation in the Clif- 


ton, N. J. plant of Federal Tele- 
phone and Radio Co., a division of 
IT&T. The operator places the 
spring blade over a metal peg, 


brings the shearing arm up and 
back over the contact, then pushes 
the shear off the 
precious platinum for salvage. 
Rejects are chiefly due to damage 


lever arm to 


during welding of contacts. 


Quick push on lever shears platinum con 


tact off spring blade being held in position 
by finger of operator 


Automatic Cutoff Machine Shears Square Tubing 


THE VARIOUS LENGTHS of seamless 
square tubing needed for airborne 
electronic housings are 
from 
machine 
plant of 
Electronic 
The 
no deburring is re 


equipment 
automatically sheared 
stock by a cutoff 
oped in the Utica, N. ¥ 
GE’s Military 

Equipment Department 


raw 
devel- 


Light 
cuts 
are clean so 
quired, hence there is no loss of the 
0,001-inch 


initial accuracy of di- 





mensional control. Changeover to a 
new length takes no more time than 
flip 
toggle switches to new settings. 


is required to up to eight 


> Operation—The loads 
a length of raw stock up to 20 feet 
the V-shaped input 


trough and pushes its end 


operator 
long into 
into a 
gripper spring so that the last rem- 
nant can be pulled out and ejected. 


Toggle switches labelled 0.1, 90.2, 
0.4, 0.8, 1.6, 3.2, 6.4 and 12.8 are 
set to the total desired length 


in the machine’s range of 1.4 inches 
to 15 inches, a counter is set to the 
desired and the 


start button is pressed, This starts 


number of pieces 
the feed motor, which drives a rol- 
ler link chain through a gear box 
the stock in. The stock 
spring is fastened to this 


to move 
gripper 


Complete automatic tubing cutoff machine. Tubing stock is loaded in at left end. In foreground is frame made from cut tubing 
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KEEPS "EM ROLLINGI 


KESTER 44" Resin, _ used in Kester... further assurance of the constant 
Plastic Rosin and solder alloy control combined with consistent flux 
“Resin-Five” Flux- formulae .. . all part of Kester Flux-Core Solder 
Core Solders keep quality that'll “keep ‘em rolling” for you! 
the production lines 
moving by providing 
‘the exactly right sol- BE SURE YOU GET KESTER’S new 78-page informative 
der for every ‘wpNication: Only virgin metals are _— textbook “SOLDER . . . Its Fundamentals and Usage.” 


KESTER SOLDER 


COMPAN Y 4204 wrightwood Avenue, Chicago 39, Illinois; Newark 5, N. J.; Brantford, Canade 
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chain, which runs the length of the 
input trough. 


> Cutoff Action 
vanced 


New stock is ad- 


about 4 inch beyond the 


shearing blade and a trim cut is 
made automatically to give a square 
working surface. This scrap piece 
is pushed off into a scrap tray by 


Input end of machine, showing operator 
pushing fresh length of tubing into gripper 
spring attached to feed chain running in 
V-shaped trough. Drive motor is below 





Control panel and shearing head at 
center of machine. Operator is setting 
toggle switches to desired length with left 
hand. Thumb of right hand is on start 
button 
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arm so it does not 
get mixed with the precision cut 
lengths. 

After the trim made, a 
hydraulic positioner on the output 
side of the machine comes in to 
bring the stop mandrel to the 
switch-selected position. Commu- 
tator bars produced by printed wir- 
ing techniques act 


a pusher 


cut is 


through servo 
controls to permit pre-sensing of 
the desired position through an in- 
cremental positioner to slow up the 
hydraulic arm, so it is almost 
stopped at the instant when the 
square latch of the mandrel comes 
into the correct notch on the posi- 
tioning mechanism. 

With the mandrel in position, the 
drive motor advances the tubing to 
the mandrel stop and a large hy- 
draulic cylinder is actuated to shear 
the tubing to length. The cut length 
is ejected into an output tray and 
the stock is advanced to repeat the 
cutting cycle. 


> Shearing—An unusual cutting 
tool design gives clean, distortion- 
shearing of square tubing 
without using a mandrel inside the 
tubing. About 1/10th inch of ma- 
terial is sheared out in two pieces 
by the tool, in the manner shown 
in Fig. 1. The tool enters at a di- 


less 


agonal, pierces through, then 
pushes the sides outward simul- 
taneously against the hardened 


edges of the dies through which 
the tubing passes, These dies are 
spaced apart the thickness of the 
shearing tool. Once the _ initial 
pierce is made by the point of the 
tool, further pressure on the tub- 
ing is outward, so there is no de- 
formation whatsoever. 

A carbide tool is used at present, 
but requires rather frequent re- 
sharpening. Experimentation with 
ceramic cutting tools is under way. 
Various shapes of carbide tools are 
being tried to lengthen tool life 
without deforming the tubing dur- 
ing the initial piercing cut. 


> Tape Control—The design of the 
length-setting controls is such that 
the machine can be hooked up di- 
rectly to a punched-tape reader, for 
automatic control of quantity and 
length when producing short runs 
of various lengths of tubing needed 
for a complex frame shape. Stand- 
ard Flexowriter tape will be used. 


> Retraction—When near the end 
of a length of stock, a snap-action 
switch is triggered if there is not 
sufficient stock left out 
The position of this 
automatically 


to cut an- 
other piece. 
switch is changed 
when the length setting is changed, 
minimum waste of 


The 


so there is 
tubing. 


prec ision 


the costly 





FIG. 1—Method of cutting tubing by 
shearing out a tenth-inch length in two 
sections, Shearing tool is 0.1 inch thick 
and just fits between ends of square 
shearing dies through which tubing 
passes with snug fit 





Output end of machine, with finished 
lengths of tubing in %pen-end tote tray 





Rear view of hydraulic positioner, show 
ing slanted commutator bars that serve to 
slow up positioner as it approaches cor 
rect position 
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PRECISION CONSTRUCTION 


Precision construction insures perform- 
ance that gives you great power in so 
=<" compact a unit. 


COMPACT DESIGN 


Joy’s axivane design permits installation 
of Axivane fans as part of the duct... 
requires no extra space. 


é LIGHT WEIGHT 
4 z 4 Axivane fans are light in weight as well as 
ag compact because they are built from pre- 
cision aluminum or magnesium castings 
produced in our own foundry under JOY engineering 
supervision. 
AERODYNAMIC ENGINEERING 





sof The airfoil blades and stationary vanes 
Ag) of JOY fans are made with power-saving, 
t efficient airfoil cross-section. AXIVANE 
design provides equal pressure and velocity distribu- 
tion across the fan outlet .. . eliminates turbulence... 
and produces the greatest cooling effect with the least 
expenditure of power. 
ty <a MAXIMUM STRENGTH 
a Joy AXIVANE fans are durable because 
)) i the outer casing, stationary vanes, and inner 
"casing are precision-cast as a single unit, 
giving extra strength and maximum resistance to shock. 


SCC TEESE EEO REECE REE E!e 


Fer VANEAXIAL FANS * COMPRESSORS © VACUUM PUMPS asd BOOSTERS 
OXYGEN GENERATORS + HYDRAULIC FITTINGS © ELECTRICAL CONNECTORS 
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»Q ©. UNMATCHED EXPERIENCE 
Key Joy’s unmatched experience as the world’s 
~ [eS largest manufacturer of Vaneaxial fans and 
blowers is a benus that costs you nothing 
extra ... JOY’S leadership is due solely to the mult- 
tude of customers who are now enjoying the benefits 
of outstanding engineering. Why not join the number 
of satisfied JOY customers . . . you'll be in the best 
company. 


COMPLETE LINE 


he Joy offers a large selection of fans in the 
{ ) standard line... as well as custom-designed 

types that are available to your specifica- 
tions. The Joy line includes fans for all purposes 
ranging from 1/500 HP to 3000 HP. You'll find a 
fan to suit your needs in the JOY line. Let us work 
with you. Joy Manufacturing Company, Oliver Building, 
Pittsburgh 22, Pa. In Canada: Joy Manufacturing Company 
(Canada) Limited, Galt, Ontario. 


Write for FREE Bulletin 15-39 


weo | 6ea7-16 
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MODEL 210 SERIES 


Measurements’ Model 210 Series of Standard 
FM Signal Generators is designed for FM re- 
ceiver measurements in the standard FM band; 
for measurements on railroad and automobile 
FM radio systems, research on FM, multiplexing 
and telemetering equipment, Models are avail- 
able for use within the limits of 30 to 200 Mc 
each with a tuning range of approx, 1.2; for 
example, Model 210-A, 86 to 108 Mc. 


FEATURES: 
Wide deviation with low distortion. 
Low spurious residual FM, 
Models coverings 30 to 200 Mc. 


Accurate output voltage calibration —~ 
low VSWR. 


Operates at fundamental carrier frequencies. 


Vernier electronic tuning. 


SPECIFICATIONS: 


FREQUENCY RANGE: Five different models, each 
with tuning ratio of approx. 1.2, cover range 
from 30 to 200 Mc. 

TUNING: Vernier frequency dial, and electronic 
tuning for frequency deviation. 

OUTPUT VOLTAGE: 0.1 to 100,000 pv. 

OUTPUT SYSTEM: Mutual-inductance attenvator 
with 50-ohm source impedance with o low 
vVswe. 

MODULATION: Selectable 400 and 1000 cycle 
internal audio oscillator. Other modulation 
frequencies available. 

MODULATION FIDELITY: Frequency deviation 
response within © 0.5 db from dic. to 
15,000 cycles, within 3 db to 70 Ke. 

RESIDUAL FM: Spurious residual FM 60 db 
below 75 Ke. deviation. 

POWER SUPPLY: 117 v., 50-60 cycles, 45 watts. 


(complete data on request) 


Aaboralery Standards (FY) 


MEASUREMENTS CORPORATION 


NEW JERSEY 





BOONTON ° 


Want more information? Use post card on last page. 
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PRODUCTION TECHNIQUES continued) 





Hydraulic positioner at output end of ma- 
chine, working in conjunction with notches 
on bed to place tubing stop at correct 
position for desired length 


switch is triggered by the tubing 
gripper spring. This switch in turn 
makes the drive motor reverse and 
retract the feed mandrel, then sig- 
nals the operator to put in 
stock. If the predetermined count 
runs out before the tubing is ex- 


new 


hausted, the machine stops and 
orders, without re- 


The tubing is 


waits for new 
tracting the stock. 


Single-Worker Turntable For I-F Strips 


TRAINING TIME is greatly reduced 
during production of complex 
Tacan equipment by using turn- 
tables that allow a single opera- 
tor to install a part in up to ten 
units one after another. The 
sequence is then repeated for each 
additional part in turn. The 
technique is used by Federal Tele- 
phone and Radio Co., division of 
IT&T, for assembling i-f amplifier 
strips and other subassemblies for 
Tacan receivers and transmitters. 

When an operator has completed 
assembly and soldering on a batch 
of ten subassemblies, she moves to 
another turntable and starts over 
again. In the meantime, an inspec- 
tor goes over the assembled units 


and sees that repairs are made if 
necessary, before authorizing their 
removal. This minimizes handling 
of units and 
optimum position for repair work. 


leaves them in the 


welded together or pushed over 
precision corner fittings. 
> Turntable Construction — The 


circular turntable is cut from 1}- 
in. plywood and is mounted on a 
vertical pipe shaft at its center. 
On the supporting base are five up- 
ended ball-bearing casters on 
which the 


rotated by 


table can be freely 
hand. The top of the 
turntable is 23 in. above the floor, 
this being the 
height 
chair. 


most convenient 


for a person sitting on a 


> Turntable Fixtures—The ten 
work-holding fixtures mounted on 
universal in 
design to take a variety of differ- 
ent terminal! and 
sizes. A single bolt holds the fix- 
ture bracket on the turntable, so 


each turn-table are 


strip chassis 


the operator can easily rotate a 


fixture to the most convenient 
working angle 


Terminal boards are gripped at 





Assembling 1-{ terminal boards on single-operator turntable. Bent upper part of turntable 
shaft supports solder spool. Molded plastic rotating tray on floor stand at right holds 
needed components. Job card book above tray has one instruction card for each component 


to be installed 
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absorb 


SHOCK 


like a stack 
of cushions 


Components must be more than tough to stand up 
under the punishment to which ground support 
equipment is subjected. That’s why WESTON 
Ruggedized instruments are favorites for 
applications when severe shock and vibration 

are encountered . . . as well as for mobile 
equipment requiring instruments that 
will continue functioning—accurately— 
through shock, vibration, moisture, or 
temperature extremes. AVAILABLE IN 
ALL REQUIRED SIZES, IN A-C, D-C, 
RF AND THERMO TYPES. For the 
complete story on Weston Ruggedized 
instruments, Or on other instruments 
for panel, laboratory, production 
or servicing needs, consult your 
nearest Weston representative, or 
write Weston Electrical 
Instrument Corp., 
Newark 5, N. J. 


WESTON 
Kthuggedlized 


PANEL INSTRUMENTS 
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AMERICAN TELEVISION & 
RADIO CO. ST. PAUL, MINN. 


For those who 
want the finest! 


PRODUCTION TECHNIQUES 


continued 


Coil springs alongside terminal board on 
holding fixture help support leads and 
keep them straight. Thumb nuts make fix 
ture universal 


their ends by metal clamps tight- 

ened with thumb screws. The 

bracket for the upper holding 

MATCHED IN clamp can be slid up or down on a 

aU atiry slot in the main angle bracket 

3 STRUCTION to accommodate different board 
lengths. 

Board-holding grips are mounted 
on individual shafts that permit 
rotating the terminal board or 
turning it upside down. Thumb 
nuts on the brackets can be tight 


ened to lock the board into posi 
tion at the desired angle. 

On each side of the board are 
springs that hook over bolts pro- 
jecting out from the hold-down 
clamps. These springs hold leads 
in position during soldering and 
keep them straight during the 
assembly work. 


> Job Cards—Another factor con- 
tributing to greatly reduced train- 
ing time is the job card book. This 
has an individual card for each 
component, identifying it and giv- 
ing assembly instructions. The 
cards are held together by a ring 
binder. After installing the same 
part in each of the ten units the 
operator turns to the next card, 
studies it for a few moments, then 
proceeds to carry out its instruc- 
tions on each of the ten units in 
sequence. 

All components needed for a par- 
ticular subassembly are brought 
to the operator in one convenient 
molded-plastic circular tote tray. 
This sets on a single-pipe floor 
stand and rotates freely. A short 
length of rod fitting into the top 
of this stand holds a shelf for the 
job ecard book. 


Corner Castings Eliminate Tubing Welds 


Six STYLES of corner fittings for 
0.3-inch-square chrome-molybde 
num steel tubing have replaced 
welding in the assembly of frames 
for housings of airborne military 
electronic equipment in GE’s Light 
Military Electronic Equipment De- 
partment in Utica, N. Y. With 


WRITE TODAY FOR COLORFUL | 
BROCHURE SHOWING THE 
NEW LINE OF ATR TV SETS 


ALSO MANUFACTURERS OF DC-AC INVERTERS, 
“A” BATTERY ELIMINATORS, AUTO RADIO VIBRATORS 


these fittings and with a supply of 
tubing cut precisely to various 
lengths, an operator can assemble 
a complex frame shape and attach 
side panels to it in approximately 
the same time required formerly 
for welding the tubing. The re- 
sulting frame is better, however, 


Examples of corner brackets and square tubing used to assemble frames of 


| equipment housings without welding 
Want more information? Use post card on last page. 
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STANDARD TYPES OR TO YOUR SPECIFICATIONS 


The extremely desirable diode characteristic of high conductance 
with low forward resistance offers no problem to Radio Receptor 
due to our special gold bonding process. Without sacrificing im- 
portant low leakage in reverse current we are able to produce these 
dependable, low cost glass units on a production basis. 


The four types shown below only suggest the comprehensive 
range of standard high conductance types we are equipped to make 
— Bulletin G-60 lists them all. Besides, we will be glad to evaluate 
your particular needs and quote on any specials called for by your 
specifications. For full information, without obligation, write 
today to Dept. E-19. 


elie, 


Pett e Neti 
Ail 


Pele: | 
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DR 309 400 100 10 @ 10V; 50 @ 50V 
Available in 
volume quantity OR 327 300 125 100 @ 50V 
for immediate 
| delivery DR 330 300 100 10 @ 10V; 50 @ 50V 
DR 308 200 100 10 @ 10V; 50 @ 50V 
Semiconductor Division 


RADIO RECEPTOR COMPANY, INC. 


eally 
Reliable 
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Radio and Electronic Products Since 1922 
240 WYTHE AVENUE, BROOKLYN 11, N. ¥. EVergreen 8-6000 


Other Radio Receptor Products: Selenium Rectifiers, Thermatron Dielectric Heating Equipment, 


Radar, Navigation and Communications Equipment 


Want more information? Use post card on last page 
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PRODUCTION TECHNIQUES 


continued 





Holding tubing in position on adjustable 
stop of arbor press, in preparation for 
driving fitting into end of tubing 


because no material is ground off 
during the 
formerly required 
It is 
applicable 


finishing operations 
welding. 
meet all 


specifications 


after 
strong enough to 
military 
yet costs considerably less than a 
comparable welded frame design 
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Method of inserting adjustable stop in 
holding fixture on arbor press, to provide 
level shelf for tubing 


> Assembly of Fittings——-A stand- 


hand-operated arbor press is 


for fore- 


ard 
used as much as possible 


ing the fittings into the ends of 
tubing prior to assembly. A metal 
fixture with adjustable stops is 


bolted to the bed of the press to 





Crimping tubing over fitting with bench- 
mounted tool. Resulting joint provides re- 
quired strength for shock and vibration 
tests 


Fourth side of rectangular frame is assem- 
bled by tapping in fittings alternately 
with plastic-laced mallet 


To the 
ENGINEER 
of high 
ability 


Through the 
efforts of engineers 






























The Garrett Corporation 
has become a leader in many 
outstanding aircraft component 
and system fields. 
Among them are: 
air-conditioning 
pressurization 

heat transfer 


pneumatic valves and 
controls 


electronic computers 
and controls 


turbomachinery 


The Garrett Corporation is also 
applying this engineering skill to the 
vitally important missile system 
fields, and has made important 
advances in prime engine 
development and in design of 
turbochargers and other 
industrial products. 
Our engineers work on the very 
frontiers of present day scientific 
knowledge. We need your creative 
talents and offer you the opportunity 
to progress by making full use of 
your scientific ability. Positions 
are now open for aerodynamicists 
mechanical engineers 
... mathematicians... specialists in 
engineering mechanics... electrical 
engineers . .. electronics engineers. 
For further information regarding 
opportunities in the Los Angeles, 
Phoenix and New York areas, 
write today, including a resume 
of your education and experience. 


Address Mr. G. D. Bradley 


9851 So. Sepulveda Blvd 
Los Angeles 45, Calif 
DIVISIONS 
AiResearch Manufacturing, 
Los Angeles 
AiResearch Manufacturing, 
Phoenix 
AiResearch Industria! 
Rex — Aero Engineering 
Airsupply — Air Cruisers 
AiResearch Aviation 
Service 


Want more Information? Use post card on last page 
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E AND DIFFERENTIAL 
SSURE TYPE TRANSDUCERS 
accuracy to 0.4% 












CENTRAL COMPUTER 
containing all necessary 
system mechanization of 
both electronic and 
mechanical types 











PLUG-IN AMPLIFIER MO) 
utilizing either 








“ NECELEROMETER 
with accuracy to 0.4% of G 


ENGINE PRESSURE RATIO INDICATING SYSTEM. 
with aééuracy of 0.02 ratio wnits 


nian. lini at Sti eC 


Finer components AiResearch makes transducers, computers and indicators of supe- 


rior sensitivity and accuracy in all required parameters. These can 
be combined into systems that provide the air data you require and 


mean better convert it into any desired type of information or impulse. The 


products shown in the above illustration indicate some of the 
areas in which we are thoroughly experienced. If desired, we will 


g : 
air data systems take complete system responsibility. We invite inquiries to meet the 


most rigid specifications. 
Qualified engineers are needed now. Write for information. 


THE CORPORATION 


AiResearch Manufacturing Divisions 


Los Angeles 45, California « Phoenix, Arizona 





De signers and manufacturers of aire raft systems and COM PONENTS 5 RAFMGERATION STSTEMS + PHEUMATIC VALVES AND CONTROLS + TEMPERATURE COT HO: 


CABIN AIR COMPRESSORS + TURBINE MOTORS * GAS TURBINE ENGINES + CABIN PRESSURE CONTROCLS * HEAT TRANSFER EQUIPMENT + ELECTOOMECHANHAL toewurHT tLicTeone = 6COMPUTERS 450 COnTEeGLS 
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As work progresses, frame is transferred 
to bed plate having hold-down clamps. 
| Plastic strips protect panel at bottom of 
| frame here, Frame section held by opera 
tor will be tapped into position with 
mallet 





TEXAS INSTRUMENTS 


HERMETICALLY SEALED RESISTORS 


PRECISION DEPOSITED CARBON TYPE | 





Built for hard service far exceeding MIL-R-10509A specifications . . . 
with + 1% resistance tolerance .. . high stability over temperature range and 
under overload, these ruggedized resistors give top performance in extreme 
environmental conditions. Texas Instruments hermetically sealed resistors 





are leakproof, trouble-free, and fully insulated. 


Featuring low negative temperature coefficients, TI hermetically sealed 


resistors are precision manufac tured, 


applications. Under operating 
conditions, these superior units 
show negligible voltage coeffi 


cient and noise level 


Mass-produced to the same 
exacting tolerance and quality 
standards, Texas Instruments 
Industrial Line and MIL-Line 
deposited carbon resistors pro 
vide exceptional accuracy and 
reliability throughout a wide 
range of applications. For in- 
reliability — at 
prices 


( reased eco 


nomical design with 
TI precision resistors. All three 
types are available in five sizes 
from % watt to 2 watts... with 
resistance values from 25 ohms 


to 30 megohms 


PER CENT RATED LOAD 


FOR COMPLETE DATA, WRITE 
FOR BULLETIN DL-C 539 


N < oO 


6000 LEMMON 
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TEXAS INS 


AVENUE 


ideally suited for automatic assembly 


RECOMMENDED DERATING CURVES OF TI 
HERMETICALLY SEALED LINE 
DEPOSITED CARBON RESISTORS 


Curve A — Comservative rating equivelent 
to MIL-R-10509A 


Curve 6 — High 


200 


50 





TEMPERATURE °C 


TRUMENTS 


R POR ATE O 
DALLAS @. TEXAS 
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Tapping final section of frame into posi 
tion. Interior panels are riveted to frame 
sections before final assembly 


accommodate different lengths of 
tubing. The operator holds the 
tubing over the stop with her left 
hand, places a fitting on the upper 
end of the tubing in correct orien- 
tation her right hand, then 
operates the press with her right 
hand to drive the fitting the 


with 


into 
end of the tubing. 
When the assembly becomes too 


large or awkward for the press, 
the work is then transferred to a 
heavy steel plate on the bench. 


Here the fittings are tapped into 
position with a plastic-faced mallet. 

As each rectangle or other sec- 
tion of the final assembly is com- 
pleted, the ends of the tubing are 
locked into place over the fittings 
1956 — ELECTRONICS 
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PROPERTY AND APPLICATION DATA ON THESE 
VERSATILE ENGINEERING MATERIALS: “ZYTEL," 
“ALATHON,” “TEFLON,” “LUCITE.” 


Heat resistance, low friction of TEFLON® solves design 
problem in miniaturization of potentiometers 


Du Pont ZYTEL” provides 
needed insulation in 
strong, lightweight parts 


Marking electrodes, housed in Du Pont 
“Zytel” nylon resin, trace impulses on 
electrosensitive paper. “Zytel” is used 
because of its insulating properties and 
its strength in thin sections. (Recorder 
manufactured by Alden Electronic & 
Impulse Recording Equipment Co., 
Alden Research Center, Westboro, Mass.) 


With the Alden 30-channel recorder, 
up to 30 machines can be monitored 
remotely and their records studied for 
optimum scheduling, and downtime 
Tiny motion switches mounted on the 
machines and activated by machine 
motions transfer electrical currents to 
the recorder. The currents then activate 
electrodes that mark out lines on elec 
trosensitive paper, providing a perma 
nent record of operating cycle, and 
downtime. 

One of the problems in developing 
the recorder was to find a material to 
house the marking electrodes. It had to 
be lightweight, strong, provide good 
insulating properties, and be economi- 
cal to produce. 

The manufacturer solved the prob- 
lem with Du Pont “Zytel” nylon resin 
This engineering material is strong, 
even when molded in thin sections. The 
metal inserts form an integral part of 
the marking electrodes because “Zytel’ 
can be injection-molded around these 
inserts. With this method there are 
fewer parts, and assembly costs are re 
duced. The holders of “Zytel” can be 
produced in a variety of attractive 
colors. 


/ 


( 


boreowes 2 SES LS 


BRUSH 


RESISTANCE 
ELEMEN 


BASE 
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Cross section of typical dual rectilinear potentiometer with insulation of “Teflon,” 
Du Pont “Teflon” protects the core from heat and friction 


Miniaturization in guided missiles and 
other airborne equipment necessitates 
improvement in design and insulation 
of potentiometers. Du Pont “Teflon” 
tetrafluoroethylene resin fills the insu- 
lation requirements. A trunnion pin 
fitted into two shoes of “Teflon” holds 
the double-leaf brush in the new line of 
high temperature potentiometers man- 
ufactured by the Pacific Scientific Com- 
pany, Los Angeles, California. 


Ihe importance of “Teflon” in this 
application stems from its high heat 
resistance and low coefficient of fric- 
tion. In use, this potentiometer must 
operate at temperatures as high as 


400°F. and intermittently to 550°P. 
“Teflon” insulates the potentiometer 
and protects the core. The movement 
of the sleeve calls for a material with 
a low coefficient of friction, “Teflon” 


solves this problem, too. 


“Teflon” offers a combination of 
electrical, chemical and mechanical 
properties that makes it well suited 
for use in high-frequency, high-tem- 
perature and some high-voltage appli- 
cations; in applications such as this, 
where miniaturization and compactness 
of design are essential; and for uses 
where equipment is exposed to cor- 
rosive action. 


FE. 1. du Pont de Nemours & Co. (Inc.), Polychemicals Department 
Room 2211, Du Pont Building, Wilmington 98, Delaware 


NEED MORE In Canada 
INFORMATION? 


Company of Canada Limited 


Hox 660, Montreal, Que. 


Please send me more information on the Du Pont engi 


neering 
CLIP THE COUPON for 


additional data on the 


ethylene re: 


properties and applico 
tiens of these Du Pont en 


ineering materials 
© NAME 


COMPANY 


i and 'Z 
rer red trade mark 
BE. 1. du Pont de Nemour CITY 
& Co. (Ine.) 


STREET 


materials checked: Teflon tetrafluoro 
in and /ytel nylon resin 


| am interested in evaluating these materials for 


POSITION 


TYPE OF BUSINESS 
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with an air-operated crimping tool 
mounted on the workbench. As 
the frame reaches final shape, a 
portable version of this tool com- “ 


a $1,000,000 idea 


° pletes the crimping. The crimper 

Could stem from working Poy fo = (2 a Rag 
th dent is a CP-214 compression riveting 
wh e contents of these tool made by Chicago Pneumatic 


inductor kits! 


Tool Co., Utica, N. Y. The hand- 
held unit is operated by a finger 


3 different kits are 


now available, each 


Ferrite Cored Inductors 





Crimping tubing of completed frame with 
hand-held tool 





Every item in each Ferrite Core Inductor kit is a standard 
Aladdin component, available in mass production quantities 


Kit No. 81—Contains 19 different Aladdin Green Line 
inductors with nominal values ranging from 1 milli- 
henry to 1 henry, in RETMA increments, *20%. 
These are high-Q units wound on ferrite cores with a 
ferrite shield surrounding the coil and protected by a 
vitreous enamel! finish. This line of inductors is used 
where highest quality and reliability, as well as small 
size, are required. They are used as low current 
chokes, in filters, in audio oscillators, and 
in impedance coupling circuits. They are $9455 
ideally suite. Sor use in compact transistor- 
ized circuits. 


Kit No, 82—Contains 19 Aladdin Green Line SPECIAL 
units. These inductors are designed to have 
very high self-resonant frequencies. Like the $ 95 
regular Green Line units, they range from 24 
1 millihenry to 1 henry. 


Kit No. 83—Contains an assortment of Aladdin Brown 
Line and Tiny-L* inductors. 39 different ferrite-cored 
inductors, in RETMA increments from .22 microhenry 
through 100 millihenries, make up this assortment. 
The Tiny-L* Line (.22 wh to 6.8 wh) is particularly 
well suited for high current (2 amps) filament choke 
applications and in compensated video amplifier cir- 
cuits. The Brown Line (10 wh to 100 mh) 
has been found very useful in general filter- $ 95 
ing applications as well as in compensated 14 
video amplifier circuits, 





Shipped Postage Paid 
o Appearance of joint after crimping. 
Pivoted block on left jaw of crimping tool 

is attached to washer for free rotation, to « 
give precise positioning of dimple in 


radio industries, inc. center of tubing for any working angle 


m7 Murfreesboro Road, Nashville 2, Tennessee of tool 


order 
your kits *T.M., 
now 


(MI 
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INDIANA 
a 


ATT UVa 


HOW TO MAGNETIZE 
PERMANENT MAGNETS 


MAGNETIZER 
POLE PIECES 
f 


MAGNET 


ASSEMBLY 


Magnetizing permanent magnets aft- 
er assembly into the product offers sev- 
eral advantages. Higher field strengths 
are obtainable. The magnetic field pro- 
duced in a loudspeaker, for example, 
using an Alnico V permanent magnet 
that has been magnetized after assem- 
bly, is about three times as great as the 
field obtained when the same magnet is 
magnetized before assembly. 

The unmagnetized magnets are eas- 
ier to handle and to assemble with 
other parts of the assembly. There 
is less contamination due to pick-up 
of magnetic particles. 

Magnetizing after assembly is also 
advantageous in such applications as 
watt hour meters, polarized relays, and 
permanent magnet motors. 


Using the Magnetizer 


Most commonly used magnets are 
of simple bar or “U” shapes, which 
may be magnetized with an electro- 
magnetic magnetizer in the user’s plant. 

Fig. 1-A shows how a bar magnet 
should be positioned between the mag- 
netizer’s pole pieces. The square ends 
of the pole pieces are used toward the 
gap. The space between the pole pieces 
is adjusted so the magnet can be easily 
inserted and removed. Normally, only 
one to two seconds are required to fully 
magnetize the magnet. 


THE INDIANA 


Valparaiso, Indiana 


WORLD'S LARGEST MANUFACTURER OF PERMANENT MAGNETS 
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MAGNET 


An assembly consisting of a bar-type 
magnet and soft-steel pole pieces 
should be placed with the magnet be- 
tween the magnetizer pole pieces as 
shown in Fig. 1-B. Positioning the as- 
sembly as shown in Fig. 1-C will not 
fully saturate the magnet. 

“U” shaped magnets and assemblies 
should be positioned as shown in Fig. 
2, with the tapered ends of the mag- 
netizer pole pieces used toward the 
gap. A meter or separator assembly 
would be placed on the magnetizer as 
shown in Fig. 2-B. 


When a “U” shaped magnet is tall or 
larger than the generally accepted set- 
ting of the magnetizer, the field pro- 
duced at point “X” (see Fig. 2-C) may 
not be sufficient to saturate the mag- 
net. In this case there are two accept- 
able methods of magnetization. One is 
to place the magnet with its side on the 
pole pieces as shown in Fig. 2-D. This 
allows the yoke of the magnet to be- 
come magnetized. The magnet is then 
raised to the position in Fig. 2-C and 
again magnetized. 

The other procedure is to stand the 
magnet on the magnetizer pole pieces 
with one or two steel blocks against 
each of its legs as shown in Fig. 2-E. 
The magnet (or assembly) is then 
magnetized three times: first, with both 
pairs of blocks in place; second, with 


STEEL PRODUCTS COMPANY 
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published for industrial and consumer 
product engineers and designers 


blocks (a) removed; and third, with 
blocks (b) also removed. 

For a complete discussion of how to 
magnetize permanent magnets by the 
electro-magnetic method, write for a 
copy of Applied Magnetics, Vol. 2, No.3. 


Magnets protect Bossie 
from Stomach-aches 


Cows often gulp down, with their 
food, various and sundry items including 
a surprising volume of nails, staples, 
wire and other metal objects. As a result, 
Bossie frequently gets a stomach-ache 
called “hardware disease.” 

The sharp edges of the stray metal 
often pierce her stomach wall, and can 
easily cause death. 

To prevent the costly disorder, you 
simply feed the old girl an Indiana 
“Cattle Magnet.”” The magnet remains 
in her first stomach, gathering the stray 
bits of metal as they appear. This keeps 
them from passing to her other stomachs 
(she has four, you know) where they 
can cause damage. 


Report on Indox | 
Ceramic Permanent Magnets 
This recently published four-page 

technical bulletin, “Indox I Ceramic 
Permanent Magnets,” suggests factors 
to be considered during design calcula- 
tions, and discusses possibilities for 
new applications or improvements of 
existing ones. 

Also discussed are some 30 repre- 
sentative sizes and shapes available in 
sample quantities for immediate ship- 
ment. Ask for price list and Catalog 
15-A-11. 


INDIANA 
PERMANENT 
MAGNETS 








Dependable STOP and GO Control 





The Curtiss-Wright “Snapper” 


THERMAL TIME DELAY RELAY 


For applications of time delay in 
electrical circuits the “Snapper” 
thermal time delay relay makes 
and breaks contact with positive 
action. The switching takes place 
with a minimum of arcing and 
thus potential chatter is elimi- 
nated, insuring long life. 

The “Snapper” has single-pole 
double-throw contacts, operates 
throughout an ambient tempera- 
ture range, is hermetically sealed 
and gas filled and is reliable and 


ELECTRONICS 


rugged. It is available in a metal 
envelope in either (7 or 9 pin) 
miniature or (8 pin) octal and 
also in a glass envelope in 9 pin 
only. The delay periods are pre- 
set in metal from 3 to 90 seconds 
and in glass from 5 to 60 seconds. 


Curtiss-Wright also manufac- 
tures the “Snapper” High-Low 
Differential Thermostat. This unit 
meets industrial and military 
needs. Write to Thermal Devices 
Division for complete information. 


DIVISTtON 


Tees 


CORPORATION 


CARLSTAOT 
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Holding woven aluminum bonding over 
tubing with masking tape, in preparation 
for riveting panel into position on frame 
for airborne jammer 


trigger, and the 
foot pedal. 


bench unit by a 


Panels—After as- 
frame, it is placed 


> Assembly of 
sembly of the 
in a jig set into the bench and the 
fastened into 


various panels are 


position one by one with a pneu- 


matic riveter using Cherry rivets. 


On panels requiring good r-f 





Assembled frame is held by holding fix 
ture built into work bench while riveting 


panel to frame, using Cherry rivets shown 
on wire in foreground 
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- 
‘ 
Measure and plot changes 
. 
in variables as they occur... 
° 
with 
+ 
instruments 
Here’s an exceptional group of instruments to 
’ : z : : . : = Aiea ElectroniK FUNCTION PLOTTER Automatically and con 
measure and record your researc h findings swiftly ’ tinuously _— a curve which shows the relationship of 
surely, conveniently. These ElectroniK instru- one variable to another. Typical uses: speed versus 
. . torque, stress versus strain, temperature versus pres 
ments for research can speed completion of your sure, plate voltage versus plate current (and other elec 
projects, by eliminating many of the tedious, tron tube characteristics), and many other variabl 
relationships. Write for Instrumentation Data Sheet 
time-consuming details of test work. 10.0-5b 
ElectroniK EXTENDED RANGE RECORDER ElectroniK NARROW SPAN RECORDERS ElectroniK ADJUSTABLE SPAN RECORDER 
Facilitates measurement of any linear Accurately measure d-c potentials as low Measures spans and magnitudes of a 
variable whose values change over a as 0.1 microvolt and spans as narrow as variety of emf's. Instrument calibration 
wide range, and where precise evalua 100 microvolts. Available as a precision can be in terms of any variable reducibl 
tion and good resolution are important indicator, circular chart recorder, and to d-c voltage. Can be used with thermo 
This instrument is particularly suited to strip chart recorder. Useful (with appro couples, steam gages, tachometers, and 
the measurement of forces in conjunc priate primary measuring elements) for other transducers. Write for Inatrum 
tion with a strain gage bridge. Write for measuring differential temperatures and tation Data Sheet 10.0-10a 
Instrumentation Data Sheet 10.0-18 slight variations in the temperatures of 
small objects through the use of radia 
tion pyrome try Write for Instrumentation 
Data Sheet 10.0-8 
Your nearby Honeywell sales engineer can as your phone. MINNEAPOLIS-HONEYWELL 
give you complete information about these REGULATOR Co., Industrial Division, Wayne 
instruments as they relate to your particular and Windrim Avenues, Philadelphia 44, Pa 
» applications. Call him today . . . he’s as near in Canada, ‘Toronto 17, Ontario. 
Honeywell 
eontratu 
, - BROWN INSTRUMENTS 
Fiat Coitiol. 
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Miniature Relays 


PLATE CIRCUIT 9500 OHMS: RELAY 


UNION 9500-ohm, current-sensitive re- 
lay picks up at a nominal value of 8 mil- 
liamperes throughout the entire tempera- 
ture range of — 65°C to + 125°C, while 
maintaining the excellent shock and vi- 
bration characteristics inherent in our 
standard design. It can withstand 200 
volts across the coil continuously. 

These current-sensitive relays have a 
life expectancy of 100,000 operations. 
They meet or exceed all requirements of 
MIL-R-5757-B and withstand shock up 
to 50G’s, vibration through 1500 cycles 
at 15G’s. 


AC SELF-CONTAINED RECTIFIER RELAY 


UNION AC relay with self-contained 
rectifier retains all the best operating 
characteristics of the type M DC minia- 
ture relay. It permits operation in 115- 
volt, 60 to 400-cycle circuits over a tem- 
perature range of — 55°C to 85°C. With- 
stands vibration up to 1000 cycles at 
15G’s and shock in excess of 50G’s. Has 
a life expectancy of 1,000,000 operations. 
Meets or exceeds MIL-R-5757-B. 

All the above relays are available in 
6PDT or 4PDT models, with all the 
usual mountings and with plug-in or 
solder-lug connections. 


In grid-switching applications where the relay contacts must oper- 
ate at low-voltage, low-current levels, special gold-alloy contacts 
have proven highly reliable. They maintain their low resistance 
through hundreds of thousands of operations. They are available 
on the complete line of UNION miniature relays. 


Complete stocks ares 8s and selenium rectifiers now 
available on the West Coast for immediate shipment. 


OF EQUIPMENT AND SYSTEMS ENGINEERING 


: 
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bonding and_ shielding, woven 
aluminum bonding strip is placed 
over the tubing and held in posi- 
tion with masking tape over the 
ends that are run down the sides. 
After the panel is riveted the tape 
is removed and the tab ends of the 
woven bonding are cut off. 


>» Costs—After an initial tooling 
investment of $6,540 for invest- 
ment casting molds, the corner 
fittings can now be manufactured 
at a cost of approximately 20 cents 
each. This cost is highly favorable 
in comparison with the cost of the 
fifty special welding fixtures form- 
erly required, plus the repetitive 
costs of grinding off-welding flash 
and plating the entire frame after 
assembly. 


Lead-Bender 


A SIMPLE WOOD BLOCK mounted on 
a bench serves efficiently for bend- 
ing seven insulated leads at right 
angles under a Bakelite strip that 
supports the three coils of an auto- 
radio tuner. Holding the insulating 


Appearance of coil strip before leads are 
bent. Shelf cut in front edge of block sup- 
ports side of insulating strip. The seven 
notches provide clearance for terminals 


Bending leads with aid of wood block 
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“me UNIVERSITY OF CALIFORNIA RADIATION 


tt 


UCRL’'s 


accelel 


Livermore, California 


ator designed to 


deliver 


LABORATORY °* Berkeley 


Livermore 


ona 


view of drift tubes high-current 


Mey 


interior in 


4 Me leuter 


site 


50 ma of 3.6 proton ne 


Could you help advance these new frontiers? 


New techniques...new equipment...new knowledge—all are 
in constant growth at Livermore and Berkeley, California as some 
of America’s most challenging nuclear frontiers are met and passed 
by the University of California Radiation Laboratory's unique 
scientist-engineer task force teams. 

There are many such teams. And what you can do as a member, 
is limited only by yourself—your ability and your interest. 

For UCRL is directed and staffed by some of America’s 
most outstanding scientists and engineers. This group offers 
pioneering knowledge in nuclear research— today’s most expansive 
facilities in that field...and wide-open opportunities to do 
what has never been done before. 


many 


F YOU are @ MECHANICAL ELEC- 


TRONICS ENGINEER, yOu may be in 
of 


basic 


or fields of theoretical and experimental 


phy sics 45S Weapons design rite lear 


volved in a project In any one 


fie Ids as a 


member of the task force 


scientific 
work the 


hydrodynamic 5) 


rockets, nuclear emulsions 


interesting in 


(including 
field ot shock 


history 


photography 
assigned each new 


resear¢ h proble mr Your major contribu 


reaction critical assembly 


tion will be to design and test the nec 
which calls for skill 


at improvising and the requisite imagi 


essary equipme nt 


nativeness to solve i broad scope of con DIRECTOR OF 


NIVERSITY OF 
LIVERMORI 


sistently unfamiliar and novel problem: { 


CALIFORNIA 


If you are a CHEMIST Or CHEMICAL 


ENGINEER, you will work on investiga 


tions in radiochemistry physic al and projects and opportunities 


inorganic chemistry and analytical 


chemistry. The chemical engineer is 


My fields of interest are 
particularly concerned with the prob 
of rocket 


weapons and reactors 


lem nuclear propul ion Name 


Address 
If you are a PHYSICIST OF MATHEMA- 


TICIAN YOU ma\ be involved in such City 
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nuclear physics, high current linear 
accelerator research, and the controlled 
release of thermonuclear energy 


In addition, you will be encouraged 
to explore fundamental problems of 
your own choosing and to publish your 
findings in the open literature 


And for your family —there’s pleas 
ant living to be had in Northern Cali 
fornias sunny, smog-free Livermore 
Valley, near excellent shopping centers, 
schools and the many cultural attrac- 


Area 


tions of the San Francisco Bay 


You can help develop 
at UCRL today 


Send for complete information on the 
work 


benefits and the good living your family 


fomorrou 
facilities 


personnel plans and 


can enjoy (cri 


PERSONNE! 


CALIFORNIA RADIATION LABORATORY 


Please send me complete information describing UCRL facilities, 





poocooos 3) i 


Every Sigma Engineer 
Has His Own Sedan Chair! 


Fortune has indeed smiled on our engineering people, for theirs is the 


kingdom of the true vacation-vocation, Head back, mouth open, completely 


relaxed, a typical Sigma Engineer arrives at the magnificent plant 
about 10:00 A, M, each Tuesday through Thursday, 
ready for another creative day in ee company 
of pure SCIENTISTS. | ORL His lot is not that of his father’s 
when hard work was VY a = looked upon as a virtue and 
something to be a of. The Engineer at Sigma 
devotes his day to stimulation, and receiving the plaudits of his fellows. 
Similarly, at his luxurious home in the sylvan setting De — 


known as South Braintree, the Sigma Engineer's wife 


fairly bursts with happiness, > so proud is she of her 
i] 


husband's Achievement  % 4) 7) in Life. Can she be blamed for 


oy hi 


occasionally re-reading s contract, whose benefits include 
guaranteed life income, country club membership for all living relatives, 


and permanent possession of his illuminated desk nameplate? 


If you would like to be an SSSSRE*, send application to 


' 
L. Quinlan at address below. No matter how good your 
qualifications, you will not be hired 


«< 


*Satisfied Successful Sigma Sensitive Relay Engineer 


voheee seg 


SIGMA INSTRUMENTS, 
62 Pearl Street 


South Braintree, Boston 85, Massachusetts 
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strip by its ends, with the coils 
upright and the leads extending 
straight down, the operator brings 
the leads up to the seven grooves 
cut into the wood block and rests 
the side of the strip in a shelf of 
the block. She then rotates the 
strip downward while pressing 
against the block to bend all seven 
leads simultaneously until they are 
flat against the bottom of the strip 

This technique is used in the 
Camden, N. J. plant of Radio Con- 
denser Co. 


Automatic Dicer for 
Germanium Slabs 


A DIAMOND SCRIBE mounted on the 
end of an automatically indexed 
rack-and-gear arrangement slices 
germanium slabs into strips and 
then dices up the strips into pellets 
for use in surface-barrier transis- 
tors manufactured by Philco in its 
Lansdale, Pa. plant. The operator 
merely needs to load in the raw ma- 
terial and, in spare time, separate 
out the unusable corner pieces. 


> Slicing -—In the machine setup 
used for slicing a circular cross- 


Slicing single crystal of germanium into 
slabs with diamond saw. Ingot is ce- 
mented to ceramic block held in work 
holding fixture. Diamond saw is smoothly 
lowered through ingot and ceramic block 
by hydraulic feed mechanism 
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Noe ee .and cuts the size 
ain weight of cable 


Federal’s miniature coaxial cables — 

about %4 the size of comparable RG 

types—save critical space and weight 
in aircraft and instrument uses. 


Challenged. by the high temperature and minimum 
weight requirements of jet aircraft and guided missiles, 
Federal has designed RG cables that perform perfectly 
at a blistering 500° F.! New Federal miniature coaxials 
have a top temperature rating of 150° C.... up to 
200° C. with an impregnated fiber glass jacket! 

The key to these new cable developments lies in 
advanced designs. 

Based on utilization of “Teflon,” this superior dielec- 
tric maintains its excellent low loss and high voltage 
characteristics through a temperature range of 500° F. 
to —100° F. “Teflon” has no measurable water absorp- 
tion; it is chemically inert ... unaffected by alkalies, 
acids, aromatic fuels, aromatic organic solvents, and 
highly corrosive aviation hydraulic fluids. 


A DIVISION OF 


if your cable problems involve heat, 
space or weight, it will pay you to con- 
sider Federal’s new “Teflon” insulated 
cables. For information, write Dept. 0-913C. 


“TEFLON” HIGH TEMPERATURE CABLES 


RG-87 A/U 50 ohms; 69.5% V.P.; 29.5 “re 
mmfd/ft. Cap; 4,000 operating volts 


RG-140/U 75 ohms; 69.5% V.P.; 29.5 
mrinfd/ft. Cap; 1,700 operating volts 


RG-141/U 50 ohms; 69.5% V.P.; 29.0 
mrmfd/ft. Cap; 1,500 operating volts 


“TEFLON” MINIATURE COAXIAL CABLES 


K-256 50 ohms; 29 mmf /ft Cap; 72% 
V.P.; 850 V rms Corona; 13 db/100 ft 
Atten. at 400 mc; 0.095 O.D. dielectric; 
7/30 silver-plated Copperweld conduc- 
tor; 0.135 O.D, jacket 


K-257 70 ohms; 21 mmf/ft. Cap; 72% 
V.P.; 850 V rms Corona; 14 db/100 ft 
Atten. at 400 mc; 0.095 O.D. dielectric; 
7/34 silver-plated Copperweld conduc- 
tor; 0.135 O.D. jacket. 


K-258 93 ohms; 16 mmf/ft. Cap; 72% 
V.P.; 850 V rms Corona; 15 db/100 ft. 
Atten. at 400 mc; 7/38 silver-plated Cop- 
perweld conductor; 0.135 O.D. jacket. 


“TEFLON” HOOK-UP WIRE ~ Type E, EE and FF Hook-Up Wires meet 
MIL-W-16878A. Available in all standard colors. 


Federal Telephone and Radio Company 
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
COMPONENTS DIVISION «+ 100 KINGSLAND ROAD «+ CLIFTON, NJ 


in Canada. Stondard Telephones and Cables Mig. Co. (Canada) Lid, Montreal, PQ 
Export Distribvtors, International Stondard Electric Corp., 67 Broad S1., New York 
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What holds 
this heavymeight 
battler up...? 


Obviously, the North Ameri- 
ean F-100 pupee Sabre flies be- 





Mounting arrangement of Teflon beakers 


cause it fulfills the aerodynamic in rotating holders, used for etching ger- 
laws relating to lift and weight, manium slabs down to desired thickness 
thrust and drag. for transistor blanks or dice 


But before an F-100 leaves the 
ground, its probable conformit 
to these laws is measured wit 
great care and compared to the 
data acquired during 50-plus 
years of aeronautical experience 
to insure peak performance 
under the stresses of high alti- 
tude, supersonic combat. 

Edin Electronic Instrumenta- 
tion is a key element in flight 
simulation and pre-flight testing 
during design and _ production 
stages at North American Avi- 
ation. In the case of the F-100, 
custom-adapted 8-channel Edin 
Recording Oscillographs serve 
as direct-writing indicators to 
record aircraft responses as sim- 
ulated by analog computers. 


@ NEW OSCILLOGRAPH FLEXIBILITY 


You, too, can benefit from the 





Germanium slab stored in alcohol-filled 


amazing flexibility Edin Oscillo- glass dish is picked up with vacuum hose 
graph Recorders can _ provide. and transferred to holding fixture of slic 
For Edin now offers a completely ing machine as shown here. 


redesigned recording instrument 
in two models: with modular 
interchangeable preamps and 
basic amplifiers; and with stand- 
ard rack-and-panel single- 
chassis amplifiers, Modular unit 
takes up to 8 preamps in the 
control panel, with amplifier 
chassis mounted in the lower 


, section of the housing. Records 
up to 8 channels of transient 
data simultaneously. User may 
begin with two channels and 
add preamps and galvanometers 
as required. 

A wide choice of amplifiers is 





~~ 
























\ available including: 

Noise 

Type Model Gain* Response Level 

muse 

— oe oe oe ee oe ee ee ee ee ee ee oe 
High Gain DC 8238 5,000 OC -5K 10uv 
LowGainDC 8231 125 OC-5K 50uv 
Condenser 

Coupled 8234 10,000 1-3K 10uv 

High Gain CC 8235 500,000 1-3K 5uv 
oo oo ae <a a Using vacuum chuck to load germanium 
, Stabilized OC 8239 10,000 DC-3K 20uv strip into feed groove of automatic dicing 
ap) Carrier 8237 500,000 0C-500 Suv machine. Vacuum is released by remov- 
*Preamp and amplifey ing forefinger from hole in side of chuck 


"In microvolts veferred to input 
section slab of a single crystal, the 
Write for informative, >... slab is loaded into position on its 


illustrated literature : Re : 4 an : 
v 10lding fixture with a vacuum hose 
on oscillograph record. holding 


ing instruments and ace “ having a thumb hole for controlling 
coseries, the vacuum. The slab is held in 
position by a yoke-shaped lever 
EDIN COMPANY INC mechanism held down by appro- 
’ . . ; 
priate springs. 
207 Main St., Worcester, Mass, U.S.A The motor-driven scoring bar op- 
erates continually with about 15 
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SILICONE DIELECTRIC COMPOUND 
LUBRICATES, STOPS CORROSION 


dielectric compound, 
growing in popularity 
of industrial and 
applications. That’s 
because the compound possesses excel- 
lent and 
its 


A. silicone Dow 
Corning 5 
wide 


utility 


Is 
for a variety 


public 


corrosion 
superior 


water repellency 
in addition 


properties. 


resistance to 


dielectric 


\ leading 
film 


public utility company reports 


Dow insula- 
elec 


preventing 


i thin of Corning 5 


leakage 


format 


on 
to a new 
of 


films. 


' 
reduce trical 


by 


tors 


minimum the ion 


continuous conducting moisture 
Furthermore, 
film maintains 


high surface resis- 


heavy contamina- 
tion 
fly 

dust 


air-borne 
cement 

earth 
Its ef- 
ap- 
persist 
mainte- 

many 


by 
ash, 
and 
partic les 
fectiveness 
pears 
without 


to 


nance for 
years 


like 


ffective 


Non 


ing 5 is 


melting and Dow Corn 


ilso an long lasting 


lubricant for switche condensers, 


It 


rang 


meters, 


recorder and similar mechanisms 


lubricity at 
100 to over 


maintains temperatures 
300 F 


pray 


ing from and 


moistt oxidation, salt and chem 


dem 
the 
Dow 
is pro 
Col. K. 
(USAR 


reports 


A convincing Pr —_ teal 
of my 
of 


onstration 
versatility 
Corning 5 
vided by 
C. Brown 
Ret 
that 


) who 
the silicone 
compound has 
topped salt water 

ickle blocks, 
ectrical 
on his 
the 


exceed 


and 
and 
ship 


words, 


corrosion of the brass 
copper 
battery terminal 
“Sou Wester’ 

“The 


Fittings 
of 


fitting e connectors 
ocean-going 
In Colonel's 


result far expectations 
ign 
electrically 


No. 31 


and connections show no 


corrosion; erminals are 


efficient 


} is 


coatings 


the | 


resists | 


|} Rage 


| appreciably 





Silicone Dielectrics 


ELECTRICAL AND ELECTRONIC NEWS 


No.8 


Silicone Coating Cuts Cost of Ceramic Electrical Insulators 


Imaginative use of new materials fre- 


| quently enables designers to create a 


competitive sales advantage while cut- 
ting production costs. Here’s a case in 
point from Centralab Division of Globe- 
Union Co., Milwaukee. 


Centralab reports that a silicone 
rapidly 


on 


treatment 
conventional glaze 
insulators 


replacing 
ceramic electrical 
Production savings with the silicone treat 
ment range as high as several dollars per 
permitting Centralab 
competitively 


plastic 


thousand units, to 


quote for 


ordinary 


ceramic against 


molding materials 


The new treatment consists simply of a 


New Silicone Bonded Mica Tape | 


tivity despite] 


More Flexible, Easier to Handle 
Mica Coated Products Co., Salem, Mass., 


has developed an improved Class H 


| insulating material comprised of a thin 


coating of ground mica bonded to glass 
cloth with Dow Corning 994 Varnish. 


this new 
dielectric 


According to the manufacturer, 
combination provides greater 
strength and heat resistance than possible 
In 
than 


with silicone-glass alone addition, it 


far flexibility 
tional tapes made with mica-splittings 


has greater conven- 


A 
be wrapped 


thickness of it 


7” 


§-mil may 


around a | mandrel without harm. 


This new material is unusually uniform in 


dielectric strength. Since 


slippery 
its welding together 


finish and 


is no 


block 


it is meither tacky or there 


danger of or 


ing when guillotine-cut 


rhe flexibility of Dow Corning 994 Var 


nish and its compatibility with mica led to 


its use as the binder for ground mica 


Mica 
an alkyd resin dipped 


coating on two other new tapes by 
Coated Products Co 
glass cloth for temperatures up to 170 C; | 
Mylar The 


silicone-mica combination gives both tapes 


and for Class B applications 


greater resistance to. fire 


and arcing 

Silicone-Glass Laminates for electrical 
mechanical applications are described 
brochure which illustrates parts used in typical | 
industrial applications. Also provides engineering 
information on silicone-glass laminates and lists | 
fabricators of such laminates No. 33 


and 


in new 


| 
| 
| 


| 


200 
a short baking cycle 


Fluid 


contrasted 


dip in Dow followed 


to the 


Corning 
by 
costly individual and 


air-brushing high 


kiln-firing for a 
The treatment 


gives equivalent or better moisture resist- 


temperature required 


glazed surface silicone 


ance and surface resistivity for all but the 


highest frequency applications 


Centralab now offers the silicone treatment 
on parts 

bodies, 
Silicones 


its entire line of steatite-ceramic 


including insulators, capacitor 


rotary switches and trimmers 


have become such a strong selling point 


Sitheone Treated 


roo — 


Plain Glased 


Greater moisture repellency of silicone treated 
ceramic tube socket is demonstrated by dunk test 
using colored water 


that, as a Centralab spokesman puts it, 
Our sales department reviews every order 
or quotation request calling for glaze and 


where 


No. 34 


recommends the silicone treatment 


ever possible.” 


Send Coupon for More 


Information 


DOW CORNING CORPORATION - Dept. 4811 
Midland, Michigan 
23 4 


Please send me 


3] 


NAME 
TITLE 
COMPANY 
STREET 
city 


ZONE STATE 


ATLANTA * BOSTON + CHICAGO + CLEVELAND + DALLAS + DETROIT + LOS ANGELES * NEW YORK + WASHINGTON, D.C. (Silver Spring, Md.) 


Cenada: Dow f g Silice s Ltd 
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»vember, 


Tor 


onto, Great Britain: Midland § 


licones 


Ltd, 


France: St. Gobain, Paris 


London; 
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Dont Gamble With 
Cahle Performance 
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+ Dependon PHALO / 


“Almost” is never cnough 
when it comes to cable per- 
formances. You must be 
100% certain the cable you 
select is custom-made to do the 
job your power engineering 
plans call for. You must know 
you can depend on cable per- 


formance in every respect 


Many of America’s major 
users of cables have found they 
can depend on Phalo to pro- 
duce exactly the cable needed. 


Send Phalo a copy of your 
cable “specs”. You'll discover 
a new kind of cable depend- 
ability 


Ask For The Complete Phalo Catalog 


PLASTICS CORPORATION 


PHALO 


(i47 ? ? 7 
The Custom Cable House 
CORNER OF COMMERCIAL STREET 
WORCESTER, MASS. 





continued 


PRODUCTION TECHNIQUES 


markings per minute. This moves 
the diamond scriber forward across 
the bottom of the disk. At the end 
of this stroke, a spring steel blade 
operated by cam action breaks off 
the strip. Simultaneously, the mo- 
tor-driven rod presses against a 
rubber bulb at the end of its stroke 
The air from the 
forced through small holes under 


I ubber bulb is 


neath the germanium slab so as to 
lift it up momentarily from its in 
clined base plate. The force of 
gravity then causes the slab to drop 
down against an appropriate stop 
to the next cutting position 


> Dicing Cut strips are tran 

ferred to another machine that dif 
fers only in the work-holding fix- 
ture. Transferring is done with a 
vacuum chuck that is controlled by 
finger pressure over an air leak 
hole. Three strips are cut at a 
time. After each cut, pressure on 


eq 


Transferring germanium pellets from 
watch glass to input cone of work feeder 


Closeup of input cone, showing nylon 
tipped vacuum lifter used for picking up 


insulated Wires, Cebles - Cord Set Assemblies one blank or dice at a time automatically 


Want more information? Use post card on last page 
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FROM: Bomac 


SUBJECT: The new BL 719 pressurizing window 


Full | X+band coverage: 8200-12,400 MC 


4} 


\VSWR; not over 1.08 over the entire band : 


; 


ge ee 


‘Temperature range: +75°C to 100°C 


Semcon 


: 


| Tyaty nonresonant to sere ataner yore 


tt 


._Pressure.differential. 17 ind. joa, in. 


Solders directly to waveguide flange 


BOMAC preteens a complete line of windows 


julactures a c¢ ym plete line of mica, glass, or ceran pre 
all waveguide sizes and offers expe 
¢ industry for developing special indo 
ements jomac pressurizing 
iock and vibration-prool 


Psi, or more, and temper 


 Pomac. Laboratories ne 


BEVERLY. MA 


Offices in major cities:—C! 





ENGINEERS: £Z£lectronic'& Mechanical 
Physicists: y 


Work where 
PERFORMANCE pays off 


Men of talent and drive can move ahead without delay or red 
tape at Melpar because skill, ability and performance are the 
primary factors governing advancement. Due to the fact that 
we've doubled in size every 18 months since our beginnings in 
1945, middle and top level positions open up constantly. 


Melpar believes that the engineer deserves an 
organization and facilities that can enhance his 
creative abilities. For this reason our labora- 
tories were designed and built to specifications 
prepared by Melpar engineers. A wealth of equip- 
ment is available. Our project group system 
enables the engineer to participate in all phases 
of development problems and thus quickly ac- 
quire greater technical and administrative know- 
how, essential to eventual managerial responsi- 
bility. The system also enables us to more 
accurately evaluate the individual’s contribution 
and more rapidly justify promotions, 


Live Where You LIKE It 


Living—for the whole family—is immensely rich 
in the two locales where Melpar’s R & D activities 
are centered, Our 265,000 sq. ft. main laboratory 
near Washington, D. C., enables you to live in an 
area enjoying incomparable cultural and recrea- 
tional advantages. The climate allows outdoor 
recreation 215 days of the year. Fine homes and 
apartments are available in all price ranges. 

Our Watertown and Boston, Mass. laboratories 
offer the unique advantages of cosmopolitan Bos- 
ton with its theatres, concerts, art galleries, mu- 
seums, universities and schools which are second 
to none. Nearby are seaside and mountain re- 


sorts offering a variety of winter and summer 
sports. 


Openings Exist in These Fields: 


Flight Simulators © Radar and Countermeasures * Network 

Theory * Systems Evaluation * Microwave Techniques * Ana- 

log & Digital Computers * Magnetic Tape Handling * UHF, 

> VHF, or SHF Receivers © Packaging Electronic Equipment 

- Je Pulse Circuitry © Microwave Filters © Servomechanisms 

- ait * Subminiaturization * Electro-Mechanical Design ® Small 
VU Mechanisms * Quality Control & Test Engineering 


Write for complete information. Qualified candidates will 
be invited to visit Melpar at Company expense, 


Write: Technical Personnel Representative 


MELPAR, Inc. / 


A Subsidiary of Westinghouse 
Air Brake Company FT >t; 


3196 Arlington Bivd., Falls Church, Va. 
10 miles from Washington D. C. 
Openings also available at ovr laboratories in Watertown and Boston, Mass. 


PRODUCTION TECHNIQUES (continued 


Thickness gage operates on principle of 
orange grader, wherein pellets drop be- 
tween two rollers set at slight angle to 
each other. Machine can grade up to 
3,600 pieces per hour into 18 metal boats 
below rollers, with typical variations of 
plus or minus 0.0001 inch 


the air bulb produces an air blast 
that raises the remaining ger- 
manium piece so as to permit it to 
drop into its next cutting position. 
The dice which has broken off drops 
into an appropriate container. 


> Sorting—After dicing, the ger- 
manium pellets are transferred to 
the Syntron work feeder of an au- 
tomatic sorter, for classifying into 
18 different thickness groups dif 
fering in steps of 0.1 mil. The con- 
ical input of the feeder arranges the 
pellets end to end around the outer 
circumference. A vacuum lifter 
comes down automatically under 
cam action to pick up one pellet at 
a time and drop it down a funnel 
into a glass tube leading to the 
roller-type sorting gage. 

The pellet drops between two 
long chromium-plated steel rollers 


Transferring germanium pellets from alco 
hol rinse in beaker to vibrating screen 
under heat lamp 
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Construction: Some of the outstanding design 
features of this Power Appliance Relay are a molded 
terminal block and actuator, a dust and lint hood over 
contacts, and a unique “hammer-action” on contact 
opening which actually forces contact open. 


The R-B-M Power Appliance Relay is available 
either single pole normally open, or two pole nor- 
mally open and will be furnished with screw or quick 


connect contact terminals. 


A low wattage coil can be incorporated into the 
relay if ambient temperatures are higher than normal. 
All coil terminals are of the quick connect type. 


Application: The Power Type 


Relay has been designed for appliance applications 


75 Appliance 


where trouble-free operation and low cost are vital 
factors. Also, special ratings are available for induc- 
tive or motor loads. Pilot duty device normally con- 
nects coil to voltage source and contacts close the 


power circuit, 


PRODUCTS 
ox 


OTHER 


Screw Terminals 


Exploded View 


Screw Terminals 


Exploded View 
Quick Connect Terminals 


ENGINEERING DATA 


Specifications 


Contact Form 


Contact Ratings 


Contact Terminals 


Coil Terminals 


Coil Ratings 


Design Ambient 


Approx. Dimensions 


Power Appliance Relay Type 75 
S.P.N.O. or 2 P.N.O 


25 amps. per pole resistive at 230 volts 
60 cycle 

Inductive ratings—- Consult factory for 
special inductive ratings giving details of 
application 


Screw type or Quick connect type 
Quick connect type 

Up to 240 volts, 50 or 60 cycle 
(Standard Pick up 85% Rated) 

Volt Ampere Ratings (Approximate) 
Armature Open Armature Closed 
50 cycle 19 50 cycle 13 
60 cycle 16 60 cycle 12 

120° F. Maximum* 
2-31/64" x 2-35/64" « 2-1/4" 


*Consult Factory Giving Specific Application Details for Higher Ambient 


Send for Descriptive Bulletin 


RBM DIVISION 


x| ESSEX WIRE CORPORATION, Logansport, Indiana 


Want more information? Use post card on last page 





Circuit Breaker Company 


Instrument Transformers 


1-T-E 15 KV current 
transformer, 2000-5 
ampere ratio 


Cact in 
HYSOL 6200 


Epoxy Casting Rosin 


HYSOL 6800 has proved to be the best and most economical epoxy 
casting resin for |-T-E Instrument Transformers, in an exclusive process 


developed by |-T-E. 


When compared to other epoxies, HYSOL 6800, a highly filled hot 
melt, offers these outstanding features: 


1-T-E 15 KV current 
transformer, WYE con 
nected 14,400-110 Vv 


ratio 


© Meets the requirements of Specification 
MIL-1-16923B, Types B and C 


® Improved thermal shock resistance 
(—40°C to 130°C) 


® High dielectric strength 
@ Low coefficient of linear thermal expansion 
® Superior mechanical shock stability 
© Self-extinguishing properties 
® Good chemical resistance 


® New economies 


Using HYSOL 6800, transformer design engineers have found they 
can achieve reduction in size and streamlined appearance heretofore 
impossible. 


Houghton Laboratories manufactures 
complete lines of Electrical Insulating 
Materials, Adhesives and Sealants, Tool- 
ing Materials and cast products as rod, 
sheet and tube. 


HOUGHTON LABORATORIES INC. 


OLEAN, NEW YORK 
In Canada 
HYSOL (Canada) LTD., TORONTO, 17 


Want more information? Use post card on last page. 


PRODUCTION TECHNIQUES (continued) 


that are mounted on an incline run- 
ning down from the input end. The 
rollers are set at a taper so that 
they are closest together at the 
input end. They are chain-driven 
by an electric motor in such a di- 
rection that both rollers tend to 
push the pellet upward. Under the 
rollers are eighteen numbered boats 
for catching the pellets as they drop 
through. A pellet travels down be- 
tween the rollers until it reaches 
the roller spacing corresponding to 
its thickness, then drops through 
into the boat assigned to that thick- 
ness. Oversize pellets drop off the 
lower ends of the rollers into a 
reject tray. 


Tuning Capacitor 
Alignment Setup 


GANG TUNING capacitors for mili- 
tary electronic equipment are indi- 
vidually aligned to an accuracy of 
hundredths of a micromicrofarad, 
to cover a total of 1,725 channels 
in 180 degrees of rotation, by bend- 
ing serrated rotor-plate sections 
while the unit is mounted in a spe- 
cial calibrating fixture at Radio 
Condenser Co., Camden, N. J. 

Toothed contact clips make firm 
connection with each stator section 
when the operator places a gang 
tuning unit in position on the fix- 
ture against guide blocks and moves 
a locking cam. 

Next, using an accurately ma- 
chined brass plate, she pushes the 
rotor plates down into the stator 


Operator holds brass plate with left hand 
to obtain precise meshing of plates, while 
adjusting vernier of large calibrated dial 
so pointer reads 0. Hooded pilot lamp 
mounted on pointer improves accuracy 
of reading 
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SIZE SIZE 
1-5/16 OD 2 00 


23/32 1H 
6-32 MTG 8-32 MTG 


Qmex. Freq. 
140 14 KC 
185 35 KC TYPES Qmex. Freq. 
170 60 KC MP930 160 8KC TYPE Qmox. Freq. 
265 250KC MP395 225 25 KC MP254 210 6KC 


MOLDED AND CASED TOROIDS CARRIED IN STOCK (Order by Part Number) 


Types also available in subminiature sizes catalog on request 


MP206 mP930 
PART. No. , PART. No. 


206 
206 
206 
206 


1 MP.848.1—- mMP.930 
9 
3 
4- 
206.5 
6 
7 


MP.848.2— MP 930 

MP.648.3 ~ mP 930 

MP.848.4— MP.930 

MP-848.5 - MP 930 

MP 848.6 — 4 mP.930 

MP.848.7 — mMP.930 

MP.848.8 — mMP-930 
206.9 - MP 848-9 — MP.930 
206-10 ~ MP 848.10 — MP.930 
206.11 = MP.848.11 — MP.930 
206.12 = MP.848.12 — MP.930 395.12 
206.13 ~ MP.848.13 MP 930 395.13 
206-14 - MP.848.14 = MP 930.14 395.14 
206.15 MP-848.15 —~ MP.930.15 — 395.15 
206 ° 7 MP.848.16 — MP.930.16 395.16 
206 MP.848.17 — MP.930.17 395.17 
206 - MP.848.18 ~ mM? 930.18 195.18 
206 - MP.848.19 — MP.930.19 195.19 
206 7 MP-848.20 ~ MP.930.20 — 395.20 
206 - MP.848-21 ~ MP.930.21 39521 
206.22 ~ MP.848.22 — MP 930.22 395.22 
206.23 MP.848.23 - MP 930.23 395.23 
206 MP.848.24 - MP.930 24 395.24— 

MP.206-25 - MP.848.25 — MP.930.25 395.25 - 

MP.206-26 MP.-848.26 — MP.930.26 395.26 - 

MP.206.27 MP.848.27 - MP 930.27 395.27 - 

MP.206-28 MP.848.28 — mMP.930.28 

MP.206.29 MP.848.29 — MP.930.29 

MP.206.30 MP 848.30 - MP 930.30 

MP.206-31 - MP.848-31 - MP.930-31 

MP.206-32 - MP.848.32 - MP.930.32 

MP .206.33 - MP.930.33 

MP.206.34 MP.930 34 — 

MP.206.35 — MP.930.35— 

MP.206.36 - MP.930 36 — 

MP.206.37 - MP 930.37 — 

MP 930.38 — 

MP-930.39 — 

MP 930 40 — 

MP 930-41 — 

MP 930 42 — 

MP.930.43 — 

MP 930 44— 

MP 930 45— 

MP 930 46 

MP.990.47 = 


MP.395.1— 
395.2— 
395-3 = 
395.4 
395.5 
3956 
395.7 
395.8 — 
W59— 
395.10 — 
395.11 


206 
206 
206.8 - 


eonooewcoae lO 


C@eOnOuUawwenn 
CSeneouvetvwn- 


wn-—o 


SCOaONUNKVOSNO UR WHYNR HK OH 
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COMMUNICATION ACCESSORIES COMPANY 


HICKMAN MILLS, MISSOURI « PHONE KANSAS CITY, SOUTH 1-611] 
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.--and it’s 
extra-sensitive to 


New! Low-cost G-E cadmium selenide 
\, photoconductive cell offers you: 


® Wide range — Responds to most visible light 
sources. Excellent response in near infrared—peaks 
) at 7600 Angstrom units. 


® Long life — HERMETICALLY SEALED IN 
GLASS. Excellent resistance to shock and vibration 


® 5 Sensitivity Ranges—From 1 to 300 microamps 
at 100 v, 1 ft-candle to meet your design require- 
ments. 


® High-speed response — 10 to 60 milliseconds at 
1 ft-candle. 


® Simplified circuitry — Fewer tubes — 100 to 
300-volt operating range. 


For complete technical data, write X-Ray 
Department, General Electric Company, Mil- 
waukee 1, Wisconsin. Ask for Pub. BY-114. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


Engineers who 
-~SPECIFY 


LOW-LOSS- RF LACQUER 


vy 
7 


OCU 


COMPANY e« 


Se 


COMMUNICATION PRODUCTS 


MARLBOR NEW 2 a 


2 


Want more information? Use post card on last page 
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PRODUCTION TECHNIQUES 


continued 


plates until they mesh exactly, then 
tightens an Allen screw on a flex- 
ible coupler attached to a large 
calibrated wheel. The rotor is 
turned out and again pushed back 
to meshing position with the brass 
plate; a vernier adjustment on the 
large wheel is adjusted to bring the 
dial scale to zero. 





Operator sets large dial scale to desired 
new angular position with right hand and 
adjusts bridge with left hand to calibrate 
completed capacitor within tolerance of 
0.02 micromicrofarad 


Alligator-clip connections are 
then made from the test set to the 
The 


full capacitance 


stator terminals. is set 
to 95 


and the appropriate serrated plate 


rotor 
percent of 


is adjusted to specified capacitance 
as measured with the capacitance 
bridge. The adjustment is repeated 
at the 5 percent setting, then for 
additional 10 percent incre- 
ment in between, for the first stator 
section. After rechecking at 5 and 
95 percent, the entire procedure is 
repeated for each other section in 
turn, 

A voltage breakdown test is per- 


each 


formed between the rotor and each 


stator section in turn. If sparking 
occurs, the trouble is cleared either 
by burning it out or by appropri- 
ately bending the plates responsible 
for the sparking and the 


calibration is repeated. 


entire 


Punch Press Guard 


A CONVENIENT GUARD that protects 
fingers and still allows the operator 
to get close to the work is used on 


Benchmaster punch presses in the 
metal shop of Lenkurt Electric Co., 
San 


Carlos, Calif., in connection 
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NEW DEVELOPMENTS in flutter, vibration, 


electronics, many other specialized fields: 


You can accelerate your own career considerably 
by working with us on some of the most advanced 
problems in the aviation industry —the problems of 
high performance aircraft, supersonic and hyper- 
sonic designs of the present and the future. 

This high speed research includes design and 
test in Vibration, Aeroelastic and Flutter analyses, 
analog and digital computer techniques in Elec- 
tronics, and many more. 


EXCEPTIONAL OPPORTUNITIES NOW 


The opportunities at North American, Los 
Angeles Division, are many and varied. You work 
surrounded by activities of a highly interesting 
nature, using facilities of the most advanced type 
You'll enjoy wide scope for your talents, and you'll 
particularly like the climate of individualism and 
team spirit that exists. Your associates wili be 
people who respect your opinions and professional 
status. Check the openings listed below. 


OPENINGS ARE IMMEDIATE. PROFESSIONALLY QUALIFIED WOMEN ARE WELCOME 


Recent Aeronautical Engineering Graduates * Recent Mathematics Graduates (Women) « M. E. Graduates 
with Vibration Experience « Recent Electrical Graduates, for Lab. work « Experienced Flutter Engineers (Aero 
nautical, Mechanical Engineers, Physicists, Mathematicians) * Experienced Vibrations Engineers « Experi 
enced Instrumentation Engineers, electrical background « Experienced Analog or Digital Computer Engineers, 
either Electrical, Mechanical or Aeronautical Engineers, or Physicists. Heavy analog experience desirable. 


ALSO NEEDED: Aerodynamicists, Systems Engineers, Instrumentation Engineers, 
Aero-Thermodynamicists, Aeroelastic Engineers, Cycle Analysis Engineers 


Contact Les Stevenson, Engineering Personnel Office, Dept. 56-11 EL 
- North American Aviation, Inc., Los Angeles 45, California 


North American Aviation, Inc. is doing research and development on the X-15, a manned 
aircraft for investigation of speeds and temperatures at very high altitudes. 


Los Angeles Division 


NORTH AMERICAN AVIATION, INC. 


NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD 
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W. W. Crissinger 
Chief Field Engineer 
Galion, Ohio 


P. Van Valkenburgh 
Field Engineer 
Northeast 


John Billis 
Field Engineer 
Mideast 


Uriah L. Allen, Jr. 
Field Engineer 
Washington, D. C. 


Ned B. Earley 

Field Engineer 

Central 

Clayton Kielich 

Field Engineer 
Midwest 

H. E. Peters 


Field Engineer 
Pacific Coast 


THESE MEN 
TO WORK? 


Meet the Industrial Field Engineering Staff of North Electric 
Company. Their job is to serve your design groups as engi- 
neering consultants (without fee) in determining whether and 


how to use relays as control components. 


This exclusive North engineering service pays off for you, and 
for North, because of the many cases in which they can aid 
in the development of simplified dependable systems . . . with 
all relay controls. These competent engineers are based near 
the key centers of industry. One of them can be at your door- 
step promptly if you will write, wire or call the Galion office 


— Galion 2-4201 ... regarding 


NORTH RELAYS 


as components or control assemblies 







“BUILDING BRAINS IS OUR BUSINESS” 
INDUSTRIAL DIVISION 


ELECTRIC 


Market 


NORTH 


561 S. 


ae 


Ohio 



















Galion, 
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Hinged steel cylinder of guard closes 


around punch and holder. Tightening 
wing-nuts on double-elbow arm locks the 
guard in position 


with the manufacture of carrier and 
microwave equipment. 

The guard is a heavy steel cyl- 
inder split lengthwise and hinged 
to open. A mechanical latch holds 
it closed. It completely encloses the 
holder, punch, washer and stripper 
and reaches to within about ¢ inch 
of the table—too small a space for 
fingers to slip through. 

The mounted on a 
double-elbowed arm which in turn is 
firmly attached to the frame of the 
machine, The jointed arm permits 
rigid positioning of the guard by 
tightening wing-nuts at each el- 
bow, yet permits swinging the 
guard completely out of the way 
when examining the work or chang- 
ing the setup. 


guard is 


New Booster Pump Cuts 
Capacitor Drying Time 


REDUCTION IN TIME required to 
evacuate moisture from tubular 
paper-foil capacitors—from 106 
hours down to 30 hours—resulted 
from the installation of a 6-inch 
Stokes Ring-Jet pump in 
the drying and impregnating equip- 
ment of a Midwestern capacitor 
manufacturer. 

High-voltage 


booster 


breakdown tests 
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is mot enough... 
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specify RMC DISCAPS 


for the witimate 





%, 


If you want to improve the quality of your 
electrical or electronic product you will do well 
to investigate the advantages of RMC DISCAPS. 
Modern research methods and strict quality 
controls have made DISCAPS the outstanding 
ceramic capacitors for a wide range of 


applications. 


RMC offers standard temperature compensating, 





heavy duty, high voltage frequency stable, and 
temperature stable as well as special types. 

If you use ceramic capacitors look to RMC, 
DISCAPS are our only business. 





Write for complete information on your company letterhead. 







DISCAP 
CERAMIC 
CAPACITORS 


RADIO MATERIALS CORPORATION 
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill. 
Two RMC Plants Devoted Exclusively to Ceramic Capacitors 


FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. 
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BOURNS offers an 


Etat oa of 


BO mit km) 
sub-miniature potentiometers 
to serve many special needs 
at no extra cost! 

4 


First there’s the 120 Wirewound TRiMPOT, with features common to all 
other BOURNS TRiMPoTS. It's a 25-turn potentiometer, easily adjusted, 
and weighing only 0.1 oz. Rectangular in shape, it fits readily into mini- 
ature electronic circuits. You can mount it individually, or stack it compactly 
with standard screws. Mountings are interchangeable with those on all 
other TRIMPOTS. 


The self-locking shaft holds stable settings under extreme environmental 
conditions, All parts are corrosion resistant. Every unit is inspected 100% 
for guaranteed specifications. Resistances: 10 to 20,000 ohms, with resolu- 
tions as low as 0.2% 


Now, to give designers greater latitude, BOURNS has developed and is 
manufacturing the following standard models—variations of the Model 120. 









132 TRIMR 
~ Variable Resistor 


rar eer meet sie $0000" ohms ina Sire. 
nigher, ranging ‘vom 







230 TRimPor 
umidity-proof 







— Dual Poteniiometer —High Temperature —H 
ae electrically at 175°C. ie Completely sealed, unit 
ingenee ent, and a roles 0.6 watt at meets MIL- SEER spect: 


Write for literature on the BOURNS TRIMPOT line. 


Pourns LABORATORIES 


General Offices: 6135 Magnolia Ave., Riverside, Calif. 
Plants: Riverside, California—Ames, lowa 
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New 6-inch booster pump (left) used in 
combination with rotary 
vacuum pump 


mechanical 


f 
5 POO} 


W/> 
Ou» 


900. 


» TEp 
y 
SOosTerR 


VACUUM IN MICRONS OF MERCURY 


60 80 100 
TIME IN HOURS 


Comparison of paper capacitor impreg- 
nation cycles before and after installa- 
tion of booster pump 


showed that capacitors dried in the 
much shorter period were in every 
respect equal to or superior to those 
dried in the considerably longer 
period when only a_ mechanical 
vacuum pump was used to evacuate 
the system. 

The moisture is removed by ap- 
plying heat 
vacuum. 


under a very high 
This must be maintained 
for a prolonged period, since the 
only opening through which the 
water vapor can escape is a hole 
+t to 4 inch in diameter in the top 
of the welded steel case of the 
capacitor. 

The new pumps have a ring of 
jets that replaces the jet cone of 
conventional diffusion and booster 
pumps. This ring of jets permits 
the cross-sectional area of the air- 
flow path to be substantially in- 


November, 1956 — ELECTRONICS 





Dr 
Univ 


>. W. Herwald 
f Pittsburgh 

Manager 

Aw Arm 

Division 


Reuben Lee, B.S.E.E., 
West Virginia Univ 
Advisory Engineer 

in the field of 
transformers 


Dr. M. Lauriente 
Johns Hopkins Univ 
Fellow Engineer 


Components Engineering, 


Materials & 
Standards Section 


Dr. Ernst J. Schubert 
Univ. of Vienna 
Fellow Engineer 

Advanced 


Development 


Dr. Peter A. Castruccio 
Univ. of Genoa 

Advisory Engineer 

Missile Sub-Systems 


Project System Section 


Dr. James A. Stoops 
Univ. of Indiana 
Semor Engineer 

Development Engineering 
Analytical Section 


Or. R. F. J. Filipowsky 
Technical U. of Vienna 
Advisory Engineer 
Communications 
Engineering 


Dr. Yaohan Chu, M.1.T 
Supervisory Engineer 
Fixed Fire Control 
Projects System 
Analysis Section 


They Accepte 
UNPARALLE 
CHALLENGE 


99 


Dr. Robert E. Horn Dr 
Washington University 
Senior Engineer 


Andrew W. McCourt 
Univ. of Pittsburgh 
Section Manager 
Development Engineering 
132 A Project 


Dr. K. N. Satyendra 
ill. Inst. of Technology 
Fellow Engineer 


Leang P. Yeh. M.S 
Harvard Univ 
Fellow Engineer 


Dr. Werner Rueggeberg 
Johns Hopkins Univ 
Fellow Engineer 
Radar Equipment 
Engineering 


Development Engineering 
Analyt 


Development Engineering 
Analytical Section 


Communications 


3! Section Engineering 


EEE is an engineer’s company. Its phenomenal 
growth has been a direct result of the company’s ability to attract the best 
engineering talent in the field—and to hold that talent with projects that 
offer an unparalleled challenge to their creative skills. 

The men shown here are characteristic of the outstanding engineers and 
scientists who have contributed to the company’s growth in the past . . . and 
who are pioneering its future growth into new dimensions where the only 
boundaries are the resources of the human mind. 

There’s room on this team for engineers who recognize the rewards which 


such a challenging concept brings. 


Dr. Arthur Kaha, 
Univ. of Indiana 
Engineering Psychologist, 
Analytical Section 
Development Engineering 


Dr. L. G.F 
MIT 
Advisory Engineer 
Development Engineering 
132 A Project 


Jones, 


Dr. George Marsaglia, 
Omo State Univ 
Senior Engineer 

Development Engineering 
Analytical Section 


WESTINGHOUSE-BALTIMORE 


Westinghouse Electric Corporation ~« 
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P. O. Box 746, Baltimore 3, Maryland 

















Flexible Shafts simplify manufacturing — 
operations —lead to improved designs 


Cost-savings possibilities are many when you 
design with these useful mechanical elements 






5.S.WHITE 
FLEXIBLE 
SHAFT 


90° ELBOW 


A truck recorder drive in which a 3” 
flexible shaft replaced a set of bevel 
gears and straight shafts. Result: fewer 
parts, lower cost and elimination of fail- 
vres caused by high starting torque of 
the gears. 





4 standard flexible shafts replaced the 
35 parts formerly used to contre! this 
dual hydraulic power unit. Result: a 90% 
cost savings and 100% improved per- 
formance. 


F6-4A 


NO OTHER SINGLE MECHANICAL ELEMENT 
solves power drive and remote control 
problems as simply and economically as 
an 8.S.White flexible shaft. 


Savings through Simplification 


For instance, the ability of an S.S.White 
flexible shaft to operate around turns and 
under conditions of misalignment is a big 
help in simplifying drive or control set- 
ups. It means that a single flexible shaft 
can often be used in place of whole sys- 
tems of bevel and worm gears, solid 
shafts, universals, etc. Naturally, with 
fewer parts to handle, production time 
and costs can be trimmed. 


Improved Designs 


Simplification is not the only advantage 
offered by an S.S.White flexible shaft. 
It gives greater leeway in locating 
coupled parts to insure greater efficiency, 
easier operation, greater compactness, or 
more attractive appearance. 


Reduced Layout Time 


Not the least of a flexible shaft's advan- 
tages, is the ease with which it can be 
applied. There are no gear ratios to work 
out—no alignment problems—no worries 
about tolerances on bearing and journal 
fits, about special machining, etc. And, 
the wide range of physical characteris- 
tics and sizes available, make it easy to 
meet a diversity of requirements. 





8. 8.WHITE INDUSTRIAL DIVISION, DEPT. E, 10 EAST 40th ST... NEW VORK 16, N.Y. 
Western Office: 1639 West Pico Bivd., Los Angeles 6, Calif. 
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PRODUCTION TECHNIQUES 


creased, thus greatly increasing the 
volume of air that can be passed 
through the pump and hence in- 
creasing its pumping speed, 


Imprinting Fixture 





Swinging stamp-holding fixture up after 
making neat imprint on side of uhf tuner 
that is rigidly positioned between blocks 
of fixture 


USE OF A HOLDING fixture with an 
automatically inked rubber stamp 
insures neatness and uniform loca- 
tion of the identifying imprint on 
each uhf tuner produced in the 
Camden, N. J. plant of Radio Con- 
The 
tuner into position between wood 
blocks attached to the base of the 
stamping unit, then operates the 
lever that swings the stamp up 
from the pad and down onto the 
side of the tuner. With the paral- 
lelogram-type mounting arrange- 
ment, the stamp is moving essen- 
tially vertically as it comes down 
and as it is retracting, so that there 
is no smudging. 


denser Co, operator sets a 


Ultrasonic Welding 


POSSIBILITIES OF welding thin cop- 
per conductors ultrasonically at 
low temperature to aluminum and 
other chassis metals was recently 
demonstrated by Aeroprojects, 
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A REPORT FROM KELLOGG ON 


Ra hale 


GRADE 


OU 


New Fluorocarbon Plastic Formu- 
lation Provides Wire Insulationthat 
can withstand Continuous Oper- 
ating Temperature up to 175° C. 


KEL-F PLASTIC, Grade 500—like all the molding com- 
pounds in the KEL-F fluorocarbon series—is notable for 
its extreme resistance to high temperatures, chemical at- 
tack, humidity and abrasion. 


Of special interest to the electrical field is the higher 
heat-aging level of wire coatings with the new Grade 500. 
Tests on wire insulation indicate a continuous operating 
range of temperatures up to 175°C. Samples of coated 
wire exposed to temperatures as high as 190°C. for ex- 
tended periods of time (2-3 months) still maintain rela- 
tively high voltage breakdown values. 


Results of these electrical performance tests are sum- 
marized in the table above. An examination of the break- 
down voltages after continuous exposure to high tempera- 
tures points up the high heat-aging level reached by 
KEL-F PLASTIC Grade 500 coated wire. 


TWO TYPES AVAILABLE 


KEL-F PLASTIC GRADE 500 is produced in two dis- 
tinct types: 


GRADE 500-F, a less crystalline type that resists em- 
brittlement by high temperatures. Recommended for gen- 
eral wire and cable insulation, hook-up wire, thin wall 
tubing, and spaghetti. 

GRADE 500-R, possesses same general properties as 
F type, only a slightly more rigid formulation. Recom- 
mended for use in connector insulation and for coil forms. 


Results of electrical tests 
on Grade 500 


VOLTAGE 
BREAKDOWN 


Initial volts 


at 150°C.—1 week 
2 weeks 


at 175°C.—1 week 
2 weeks 


at 190°C.—1 week 
2 weeks 


MOLDABILITY 


The new Grade 500 permits extrusion of high molecular 
weight coatings and thin wall tubing that resist embrittle- 
ment when exposed to higher temperatures. Less crystal- 
line in structure, Grade 500 can be fabricated without 
danger of splitting or crazing when heated. The flexibility 
of Grade 500 coated wire is also slightly improved. 


TECHNICAL SERVICE 


KEL-F PLASTIC Grade 500 is a result of Kellogg's com- 
prehensive research in the field of fluorocarbon chemistry. 
Our technical staff will be happy to work with you in 
developing specific applications for the new Grade 500, 


REPORT ON 
KEL-F PLASTIC, GRADE 500 


Kellogg’s TECHNICAL CUSTOMER Service Staff has 
prepared a technical report on KEL-F PLASTIC, Grade 
500. It contains information on properties, extrusion 
techniques and operating conditions, electrical tests, and 
field evaluation of the new 500 Grade. To get your copy, 
just clip and mail coupon below 


1) KEL-F is a registered trademark of The M. W. Kellogg Co 
for its fluorocarbon products 


THE M. W. KELLOGG COMPANY 
Subsidiary of Pullman Incorporated 
Chemical Manufacturing Division 

P.O. Box 469, Jersey City, N. J 


Please send me a copy of your First Report on KEL-F 
PLASTIC — Grade 500 


Name 
Firm Position 
Address 


City Zone State 


Want more information? Use post cord on last page 
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Inc., West Chester, Pa. The two 


\ y » 
(;- quality at pieces of metal to be joined are 


| clamped together by the electrodes 


! | of the ultrasonic welder and ultra- 
a t e cost sonic energy is applied to the 
© | thinner member by one of the 


electrodes. The resulting oscilla- 
There are many thermal time delay tory motion is believed to cause 
applications for which the high cost of | breakup of the interface between 
hermetic sealing is unnecessary, but | the two metals, providing the 
where long life and complete reliability | intermolecular contact required 
are vital. The new G-V Red Dot is made 
for these jobs. At half the cost of the 
well known G-V Hermetically Sealed 


for a true weld. 
Nickel laminations are used in 
the magnetostrictive transducer 


employed. 
Thermal Relays you get — At present, the process is re- 
@ Rugged, welded stainless steel operat- stricted to welding thin foils 
ing mechanism for reliable operation (0.001 to 0.025 in.) to opposing 


@ Stainless steel encased heater pieces that do not greatly exceed 
for long life 1 in. in thickness. Dissimilar 
metals can be welded if in the 
same hardness range. Continuing 
development work is gradually 
increasing the thickness limits. 


@ Dust tight metal shell for protection 
against damage or tampering 


RED DOT 
Rubber Band Holds 
THERMAL TV Cabinet Cover 


DURING ASSEMBLY of color tv sets 
in their cabinets on the RCA 
assembly line in Bloomington, Ind., 


the removable top cover of each 





cabinet is taken off for convenience. 
To keep each cover with its cabinet 





G-V CONTROLS INC. 


Stretching rubber band around color tv 
cabinet to hold top cover in position 
against padding on far side 
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T’S HERE... 


Some of the New or Completely 
Revised Subjects 


Modern Network Filter Design 
Semiconductors and Transistors 
Transistor circuits 

Probability and Statistics 
Magnetic Amplifiers 

Feedback Control Systems 
Metallic Rectifiers 

Scattering Matrixes in Waveguides 
Helical Antennas 
Forward-Scatter Propagation 
Television Pickup Tubes 

Digital Computers 

Patent Practices 

Information Theory 

Nuclear Physics 


© 9 Completely New Chapters 

@ 29 Chapters Brought Up-to-date 

@ Over 1100 Pages 

@ Cross Index of Over 3500 Terms 

® Approximately 1000 Graphs, Tables, and Illustrations 
®@ About 2% Pounds 

© 1% by 5% by 8% inches 


@ Used by electronics students in more than 
200 leading colleges and universities 


@ Over 150,000 copies of previous editions 
distributed to date 


BA | 


INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 4 


67 Broad Street, New York 4, N. Y. 


ELECTRONICS —_ November 1956 


BIGGER? 
BETTER: 


Authoritative 
Up-To-Date 
REFERENCE DATA 
for 
RADIO ENGINEERS 


Single Copy 


$600 


An order of 12 or more 
copies sent in bulk to 


a single address 


us 


CComian off the presses is the long-awaited 4th edition of this 
well-established technical reference book on radio, electronics, 
and communications. 


The new Reference Data for Radio Engineers is based on the 
previous edition published by Federal Telephone and Radio Com 
pany, division of International Telephone and Telegraph Corpora 
tion. Revision and expansion of the existing material and the 
addition of 9 completely new chapters have resulted in a book 
about twice the size of the third edition, 


In publishing this book, the International Telephone and Tele 
graph Corporation is making available to other engineers in prac 
tice as well as to those in training in universities much practical 
knowledge of radio engineering acquired over the years in its 
research, development, manufacturing, and operating activities 
throughout the world. 


ms GET YOUR COPY NOW-—USE THIS COUPON samy 


INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
Publication Dept.E-11,67 Broad Street 
New York 4, N. Y. 


I enclose dollars, for which send me copies 
i of “Reference Data for Radio Engineers,” at $6.00 per copy.” 
1 Name 


Address 


City Zone State 


*For 12 or more copies, sent in bulk to a single address, the price per « 


opy 
is $4.80 
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on the moving-slat conveyor line, 
protective padding is placed against 
one side of the cabinet. The 
polished top surface of the cover . 
is faced against this padding. A 
large rubber band, cut from an 
automobile innertube, is then 
stretched around the cabinet to hold 
the cover in position. This pro 


demonstration 
in reliability 


cedure has practically eliminated 
damage to the finish of the cove) 
during final assembly. 


Rubberized Fiber Packing 
Protects Tube 


CAREFULLY SUSPENDED in rubberized 
fiber and a wooden framework, the 
SAL-39 transmitting tube being 
made by the General Electric 
power-tube subdepartment meets 
rigid packing specifications fo 
electron tubes made for the U. S 
Government. When packed in the 
,8-gauge steel drum, the tube with- 


self-healing metallized 
film capacitors 





@ Operating temperature range —65°C to 
+ 125°C 

@ 50,000 megohm-mfds at 25°C 

@ Low RF impedance and higher self resonant 


frequencies not previously available in sim- 
ilar design 


The principle of self-healing in Dearborn 





metallized film capacitors depends, not on 
renewal of the dielectric, but on the thinly 
deposited plate flashing away from punc- 


Packing material and plywood cradle 

for metal-wall tube 

tures without carbonization, leaving a 

clean, insulating film area surrounding the 

puncture, 

@ Furnished in hermetically sealed tinned 
brass cases, glass to metal seals, bath tub 
or rectangular cases, single or multiple 
sections 


Compensation for loss of plate area is care- 
fully controlled; forced breakdown and 
healing through overvoltages applied to 
each unit, in manufacture, results in stable 
rated capacitance and unprecedented reli- 


ability at working voltages. 
op 


Dearborn engineering delivers other bene- 
fits, too... greatest range of values, small- 
est size. Sizes like these, for example, one 
end insulated: 


.018 mfd 200 WV DC, .174" OD x %" long 
047 mfd 200 WVDC, .235" OD x %" long 
10.0 mfd 200 WV DC, 1” OD x 244" long 








electronic 
laboratories, inc. 


231 SOUTH LA SALLE STREET 
CHICAGO 4, ILLINOIS 


ASK FOR ENGINEERING BULLETIN DC-15 





ERATING EXCLUSIVELY UNDER MIL 059238 | Packed tube, ready to go in drum 
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Missile and aircraft speeds 
approaching the thermal barrier 
have triggered a whole new 
field of precision potentiometer 
research and development at 
Fairchild. High temperature 
lubricants, insulations, solders, 
rhodium-plated parts, special 
all-welded construction techniques 
all these have been designed, 
tested and incorporated into a 
complete line of high temperature 
units to give you precision 
potentiometers that will function 
accurately and reliably under 
“hot-speed” conditions. 


HIGH-TEMPERATURE 
POTENTIOMETERS af 
for barrier-breaking speeds 


Fairchild announces the first complete line of high temperature precision 
potentiometers — tested and proven for reliability of performance Ps 
under rigid requirements laid down for all Fairchild products. Two general 
categories of potentiometers are available 
1. FilmPots® (Nobl-Ohm® metallic film element) and Wirewound units. 
FILMPOTS — Operate at 150°C, 175°C and 225°C. 
WIREWOUND — To 150°C, single turn and multi-turn types. 


2. A new line of Pressure Transducers which meets all military requirements for humidity, 
shock, and other environmental conditions, is also available. 


Fairchild components research, implemented by critical production techniques 

and severe testing programs, is continuing to develop units for even higher 
temperatures and can offer constructive cooperation in guided missile and aircraft 
control programs. For data sheets, or for assistance on specific problems, write to 
Fairchild Controls Corporation, Components Division, Dept. 140-72A1 


EAST COAST WEST COAST 


225 Park Avenue 6111 E. Washington Bivd. 
Hicksville, L. 1, N.Y Los Angeles, Cal 


—fAIRGHILD 


PRECISION POTENTIOMETERS 
and COMPONENTS 
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rated at 300 kw for 


operation from 


8.5 to 9.6 kmc 


Broad band Litton Rotary Joints 
are engineered to provide a gen- 
erous extra margin of safety for 
today’s high powered microwave 
systems. Precision assembly, new 
methods of construction, and a 
unique dielectric application 
permit these components to han- 


PRODUCTION TECHNIQUES continued) 


tands four 3-foot drops—on both 
ends and two sides—and immersion 
in hot water. These tubes are to 
be used in ground support signal- 
ing equipment. 


Pushbutton Tuner Lever 
Assembly Techniques 


ASSEMBLY AND RIVETING of auto 
radio pushbutton slide assemblies 
is achieved with three distinctly 
different types of assembly tech- 


niques in the Camden, N. J. plant 
of Radio Condenser Co. Using 


dle power far in excess of the 300 
KW at which they are nominally 
rated. these concurrently gives an ac- 
curate comparison of production 


>, ‘ > sari 2 > > ° . eae 
Preloaded ball bearings are used rates and provides the flexibility 


to assure maximum mechanical 
reliability and service life. Full 
360° rotation is provided. Joints 
may be supplied with either a 
pressure or weather seal, or both. 


for 
frequency | power waveguide 


RG-51/U or 
RG-68/U 


RG-52/U or 
RG-67/U 


FLEXIBLE DESION permits 


ready ion to your 
particular application, 


Litton Rotary Joints are compact, 
rugged, and can be readily ied 
to solve virtually any antenna eee 

1 


ing problem. You y the 
cations —I , conti etee, Ve 
type—and Litton will furnish the 
waveguide runs as integral parts of 
the rotary joint. Thus, potential 


breakdown points are eliminated. 


LITTON INDUSTRIES 
MAGNETRON 
LOAD ISOLATORS 


insure concentration of energy 
in the useful pass band of your sys- 
tem. By employing the unidirec- 
tional properties of magnetically 
polarized ferrites at microwave 
frequencies, Litton Load Isolators 


lation; present low input VSWR. 


LITTON HIGH POWER ISOLATORS 
improve performance in high power 
radar and other microwave systems 


f z>_ 
permit + - power magnetrons or 
tee ; 0 anor satisfactorily LITTON LOW POWER ISOLATORS 
into long lines terminated in poorly 
matched leads. Uher seduce te. for laboratory use, perme you to 
quency pulling and moding; provide obtain maximum performance 
broad band operation with high iso- : from your X band equipment 


Litton Induatriea offeraan 
integrated microwave 
engineering service, We 
will manufacture 
waveguide assemblica to 
your specifications or 
drawings... or engineer 
special microwave 
componenta to meet your 
particular requirements. 


Want more information? 


Write for complete 
data and name of 


nearest representative... 


5873 Rodeo Road 
Los Angeles 16, California 
TExas 0-7346 


215 S. Fulton Ave., 
Mount Vernon, New York 
Mount Vernon 7-6609 


Use post card on last page. 


First step in assembling slide for cam-and- 
lever type auto radio pushbutton tuner in- 
volves loading two parts into pass-clong 
fixture 


needed to step up or cut down pro- 
duction to meet orders without ap- 
preciably changing the plant setup 
or the size of its labor force. 


> Manual Pass-Along—A special 
holding fixture is used in connec- 
tion with manual pass-along at a 
three-operator setup to insure 
precise positioning of three slide 
parts that are to be riveted to- 
gether. The first operator drops a 
brass spring into the fixture, then 
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why companies find it 
GOOD BUSINESS 
to specify panel instruments 


i ee 


.»» QUICK SERVICE from 
HUGE STOCKS|! 


Over 50,000 stock units, in 800 sizes 
and types, are available for immediate 
delivery through 1,500 electronic dis- 
tributors in the United States, Canada, 
and abroad. This wide distribution can 
save you time and prevent expensive 
delays. 


-»» EXACT NEEDS CORE MAGNET 
—— METER MOVEMENT 
CUSTOM BUILT! 


Many meters quickly built from 
standing tools. Others designed to your 
specifications. Delivery schedules on 
which you can rely. Movements include 
three sizes of Simpson’s superb Core 
Magnet Meter Movement—self shielded 


and exceedingly rugged. ‘ EXTERNAL 
. ; MAGNET MOVEMENT 


PRINS RN SRL TE ENS ES ete i Mc I FS 


Whatever your needs in panel instruments, you, too, will find it makes good 
business sense (and design sense) to specify “Simpson.” Simpson instruments 
have established a reputation for laboratory accuracy ... yet they have the 
ruggedness to stand up under years of service and severe shocks. Why not send 


us your panel instrument problems today? 
Ask your 


Simpson 

representative 

or write on 

letterhead for 

new Catalog SIMPSON ELECTRIC COMPANY 

now available. 5200 W. Kinzie $t., Chicago 44, Illinois * Phone: EStebrook 9-1121 Pea TT 
in Canada: Bach-Simpson Lid., London, Ont. 50 


Instruments that stay accurate 
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places the slide on positioning pegs 

over the spring. She then slides 

the fixture along a circular table to 

a the second operator who places a 

black spring on top of the slide and 

OW many jo S Call A sets a hold-down cam that locks the 
iiidininianenieeinemeniall 


assembly together. 


s s * The fixture is then passed to the 
j r 9) third operator at the riveter, who 
» grasps the fixture by a wood handle 

projecting from one end and slides 


it against a precision stop on the 
table under the riveter. After in- 


HAKER SYSTEMS can help you Complex wave testing, including : : 
S in at least five important ways. random motions, This is some- serting the first rivet, she operates 
E ' : thing new! It subjects a specimen a lever attached to the table to 
Fatigue testing. Shakers have to the same kind of vibration as change the position of the stop so 
both the range and capacity to that encountered in actual serv- the fixture can be pushed to the 
determine fatigue limits of struc- ice. MB electrodynamic shaker second position for insertion of 
tural members, assemblies, air- systems offer the frequency 


craft wing and tail structures. 
Peak forces of up to 25,000 
pounds are now obtainable with 


MB Exciter Systems, 


range, high acceleration, and 
freedom from distortion needed 
for this kind of job. 


Production and Quality Control. 


Environmental vibration testing to Your ideas are needed here. For 
MIL-E-5272 and other govern- example: Someone discovered 
ment meaiie ations. This is most that size of fine powder particles 
important now for assuring reli- which sift readily through a 
ability of performance in military screen varies with the screen’s 
production. But the same tech- frequency of vibration. Permit- 
niques can be used also to im- ting easy control of frequency, 
prove all types of products. an MB shaker is capable of 


working on a production line! 
Tubes too are being production- 
tested with MB Exciters. 


Noise, Just where in a product 
does it come from and how to 
eliminate it? An MB shaker helps 


pinpoint the disturbance by let- If you need help in putting vi- 
ting you vibrate the product bration exciters to work, get in 
through a whole range of fre- touch with MB... . leading pro- 
quencies with the twist of a dial. ducer of vibration test equipment. 


manufacturing company 


A DIVISION OF TEXTRON INC, 
1060 State Street, New Haven 11, Conn. 





Turning hold-down cam after placing 
HEADQUARTERS FOR PRODUCTS TO ISOLATE. . . EXCITE . . . AND MEASURE VIBRATION black locking lever spring over slide 





| ; ’ 
Holding pass-along fixture in position un- 
| der riveter 
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NOW! From BAKER & ADAMSON... 


A New High in Electronic Chemical Purity 


for Production of Semiconductors ! 


... Drastic reduction of metallic and 


other undesirable impurities 


Previous standards of chemical purity 
have been outmoded by the stringent 
quality requirements of the electron- 
ics industry—especially for chemicals 
used in the production of semicon- 
ductor devices. 

Baker & Adamson, the country’s 
leading producer of extremely high 
purity laboratory and scientific 
chemicals, now meets these demands 
with “electronic grade” chemicals 
that establish a new high in chemical 


BAKER & ADAMSON 
Electronic Grade Chemicals 


purity. Metallic and other unde- 
sirable impurities are held to lower 
limits than ever before. 

Listed here is a group of these ex- 
tremely high purity chemicals made 
especially for the production of elec- 
tronic devices—part of B&A’s exten- 
sive line of electronic grade chemi- 
cals. Call or write your nearest B&A 
sales office today for information on 
any of the following . . . or other 
electronic chemicals you may need. 





Acetone 


Acids 
Glacial Acetic 
Hydrochloric (Muriatic) 
Hydrofluoric, 48% 
Nitric 


Sulfuric 
Alcohol, Methyl and Propyl 
Bromine 
Carbon Tetrachloride 
Ether 
Glycerine 
Hydrogen Peroxide, 3% & 30% 


Indium Fluoborate 


Toluene ‘ 
i 
GENERAL CHEMICAL DIVISION Trichloroethylene 
ALLIED CHEMICAL AND DYE CORPORATION f V, 
40 Rector Street, New York 6, N. Y. REAGENTS Xylene = : 


Offices: Albany® * Atlanta * Baltimore® * Birmingharm® * Boston® *« Bridgeport’ + Buffalo” « Charlotte’ « Chicago’ * Cleveland’ « Denver® « Detroit® « Houston* 
Jacksonville * Kalamazoo * Los Angeles® * Milwaukee * Minneapolis * New York’ * Philadelphia’ « Pittsburgh’ « Providence* « St. Louis* « San Franciseo* 
Seattle * Kennewick® and Yakima (Wash.) In Conada: The Michels Chemical Company, Limited * Mentreal* * Teronte* * Vancouver* “Complete stocks carried here 
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SIZE 8 (R1000 Series) 


750 x 1.240 inches, weighs 1.75 oz. 
Available as transmitters, control 
transformers, resolver and differentials. 
Max. error from EZ 10 minutes. 


SIZE 11 STANDARD (R900 Series) 


1.062 x 1.766 inches, weighs 4 oz 
Available as transmitters, control 
transformers, repeaters, resolvers 

and differentials for 26V and 115V 

applications. Max. error 
from EZ 10 minutes 


SYNCHROS 


SIZE 11 SPECIAL (R500 Series) 


Same basic dimensions and applications 
as standard Size 11 Synchros. 
Conforming to Bu. Ord. 
configurations with max. error 

from EZ of 7 minutes. 


PRECISION RESOLVER (R587) 


Size 15. With compensating network 
and booster amplifier, provides 1:1 
transformation ratio, 0° phase shift, 

5 minute max. error from EZ 





“PANCAKE” SYNCHROS 


2.478 x 1.078 inches, weighs 11 oz. 
Available as transmitters, control 
transformers, resolvers, differentials 
and linear induction potentiometers. 
Max. error from EZ 2% minutes 
Suitable for gimbal mounting. 


All these Kearfoct Synchros are 
constructed of corrosion resistant 
materials, thus enabling them to be 
operated under adverse 
environmental conditions. 


A BUBBIDIARY OF 








ALL PHOTOS 3/4 SIZE 


KEARFOTT COMPONENTS INCLUDE: 


Gyros, Servo Motors, Servo and Magnetic 
Amplifiers, Tachometer Generators, Hermetic 
Rotary Seals, Aircraft Navigational Systems, and 
other high accuracy mechanical, electrical and 
electronic Components 


Send for bulletin giving data of Counters and other! 
components of interest to you 


KEARFOTT COMPANY, INC.., Little Falls, N. J. 


Sales and Engineering Ofhces 

1378 Main Avenue, Clifton, N. J 
Midwest Office 

188 W. Randolph Street, Chicago, Il 
South Central Office 

6115 Denton Drive, Dallas, Texas 

West Coast Office 

253 N. Vinedo Avenue, Pasadena, Calif} 
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PRODUCTION TECHNIQUES (continued 


Automatic turntable setup used for rivet- 
ing locking lever spring and antirattle 
spring onto slide simultaneously with two 
rivets 


the last rivet. She then unloads the 
fixture and slides the empty fixture 
across the diameter of the table 
to the first operator. 


> Automatic Turntable — With 
three operators serving an auto- 
matically indexing turntable and 
with the riveter equipped with air 
cylinders for completely automatic 
operation, the production rate for 
the slide assembly operation was 
more than doubled per 8-hour day 
for the same size of working team. 
Here all three operators load the 
parts onto the turntable fixtures. 
The remainder of the operation is 
automatic. 

At the first position after load- 
ing, an air cylinder brings down a 





Air cylinder at left pushes actuating lever 

of dog down to lock parts in position. e 
After riveting, air cylinder at right, having 

disk on end of shaft, pulls up locking 

lever to release assembly 
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Radar Switchboard 
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They used to remove a section of the deck to 
get a radar switchboard inside a submarine 
Now it fits easily through a hatch because 
Admiral has redesigned the unit to reduce : 
bulk and weight by as much as two-thirds! 4 


‘This priceless saving in pounds and inches a 
is only one of the new unit's many advan a 
tages. Formerly up to 400 man-hours were 
needed for major repairs such as replacing a 
defective switch section. Now the job is done 
in 20 minutes! The entire unit is built up of 
standardized sub-assemblies fitted with mul 
tiple connector plugs. It is a simple matter to 
remove and replace a faulty switch or ampli 
fier. Each switch section even has its indi 
vidual power supply to keep the switchboard 
operable in case one section goes out. The 


. 
? 
unit can be readily expanded to handle addi 
tional radar indicators by simply adding more 
self-contained sections. Printed switches and 
circuit boards, designed for automation 
assembly, are ruggedly resistant to vibration 
F’ and humidity 4 
/ ‘The radar switchboard, for use on all types 
f of naval vessels, is typical of Admiral’s ad 
re vanced design, research and development in 
i electronics, now being carried forward for all 
wy branches of the Armed Services 
Gevernment Laboratories Division, Chicage 47 
-_— 


took 10 Admiral For 
RESEARCH « DEVELOPMENT + PRODUCTION 
IN THE FIELDS OF; 


COMMUNICATIONS UHF AND VHF + MILITARY TELEVISION 
RADAR «+ RADAR BEACONS AND IFF « RADIAC 
TELEMETERING + DISTANCE MEASURING 
MISSILE GUIDANCE «+ CODERS AND DECODERS 
CONSTANT DELAY LINES « TEST EQUIPMENT 

ELECTRONIC COUNTER MEASURES 


Facilities Brochure describing 


Admiral plants, equipment and ex 










perience sent on request 


ENGINEERS: The wide scope of work in progress at 
Admiral creates challenging opportunities in the fleld of 
your choice. Write Director of Engineering and Research, 
Admiral Corporation, Chicago 47, Winois 
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PRODUCTION TECHNIQUES continued 


finger that closes a hold-down dog 
over the assembly. Two separate 
riveting machines operate in se- 


ance at the next tw sitions. . 
HIGH TEMPERATURES Ta dis afliniee tate alte oo te 
locking lever to release the as- 


sembly, and an ejection finger 
pushes the assembly down a chute. 


> Conveyorization—A color-coded 

VA R G L A S$ 4 | L | CO N : conveyor belt running down the 
middle of the assembly bench trans- 

CLASS H fers assemblies to the riveting 


TUBING and SLEEVING press for the final asembly opera- 


for applications requiring prolonged heat 
endurance at temperatures up to 260°C. 





Varglas Silicone tubing and sleeving were 
developed by Varflex for applications in- 
volving continuous operating temperatures 
up to 260°C. Exceptional stability is com- 
bined with the following qualities .. . 


FLEXIBILITY... sharp turns and 90° bends | 
cause no cracking or peeling —no loss of 
dielectric strength. 


DIELECTRICALLY-STRONG—AIl grades conform to | 
NEMA and MIL-I-3190 standards. 


MOISTURE-RESISTANT—including resistance to 
salt water, mild alkalis and acids. 


FLAME-RESISTANT — Standard burning test is 45 
seconds to burn | inch. Can be made self- 
extinguishing on special order. 





COLD-RESISTANT—Excellent resistance to chafing | 
and abrasion, flexible to —35°C.* 





*For temperatures down to —65°C, and for 


applications requiring extraordinary flexi- Color-coded conveyor setup used in final 
bility, we recommend our new Varglas assembly of cam and locking lever on 
Silicone Rubber sleeving and tubing. In- | slide. Conveyor brings assefnblies to 


quiries invited. 


press operator at left rear 





Mail coupon today for free folder containing 25 | 
different test samples of Varflex insulating sleeving, 
tubing, lead wire and tying cord. 





end of conveyor to fixtures on automat 
ically indexing turntable of press 


re 4 C Cc (ah eae evs ee 
= Makers of Electrical a 
\ Insulating Tubing / VARFLEX SALES CO., INC., 308 N. Jay St., Rome, N.Y. & 
cs 
ae and me - (For Silicone Products Only) . 
: Fisase send me free folder containing samples of your electrical insulating tubing and & f 
sleeving 
® 1 am particularly interested in insulation for 13) . 
® | 
* a 
S Name a 
a Company Hi 
= Sarost 8 Method of transferring assemblies from 
® City Zone State e 
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PRODUCTION TECHNIQUES (continued) 


tions on the pushbutton slide arm. 
The four workers along this line 
are each assigned one of the four 
colors used to divide up the belt. 
Each operator does exactly the 
same operation and places her as- 
sembled group of parts on the 
panel having her assigned color on 
the belt. This assures that every 
panel will be filled and the assem- 
blies will reach the press operator 
at the end of the conveyor with 
exactly uniform spacing. 

The press operator transfers the 
assemblies one by one from the belt 
to fixtures on the automatically in- 
dexing turntable of the press. In 
sequence, the press curls the cam 
rivet, sizes the fulcrum, sizes the 
extension sideways to reduce play, 
lubricates the slide and then ejects 





IMC’S new BC 2914 F-1 is a compact fan-blower whit ee ae ee ee re 
for airborne application which provides incr¢ased . ect it “a Se ; 

. *,¢ f i> Ol, > be SLOpPS a Omaticaly to 
blower speeds at lower air densities. Developed afd / 1 spavent pleura. 


manufactured originally for use in military aircraft 
instrumentation, the BC 2914 F-1 features a specially- 
designed lightweight cast aluminum impeller and hous- 
ing. At 60,000 feet, blower speed is increased to 11,000 
rpm, with corresponding increase in air delivery. The 
BC 2914 F-1 meets all JAN and MIL specifications. 
Rotating parts are dynamically balanced with pre- 
cision shielded ball bearings used throughout. Sup- 
plied with either AC or DC motor. 















SPECIFICATIONS - BC 2914 F-1 


115 volts at 2.5 amps 
1/6 hp 
400 cycles 


Single phase 


BACK PRESSURE (mons oF eaten) 


Weight: 5 Ibs., 6 oz. 
166 200 260 
AIR DELIVERY (C.F .m) 








“00 


Pushing down luggage clip to anchor 


: . ; chassis on holding fixture 
Request information on other units from 1/1000 to 


1/10 hp in the IMC line of AC and DC subfractional, — 
servo and gear motors, fans, blowers and dynamotor 


= 


SIMPLE WOOD FRAMES using lug- 
gage clips as hold-down clamps 
support modular chassis units 
during assembly work in the Long 
| Island City plant of Ford Instru- 
ment Co. The fixture provides 
ample clearance for rods that 
project down from the chassis. 
The ends of the wire loops of the 
luggage clips are bent at right 
angles with pliers. 
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PYRAMID 


technical 
bulletin 





SELENIUM RECTIFIERS 
General: 


The trend toward component miniaturization with attendent 
increase in equipment compactness has resulted in a steadily 
rising ambient operating temperature. Selenium rectifiers are 
particularly critical in this respect because much depends on 
their ability to maintain a high output voltage over extended 
periods of time. A major limiting factor in this respect has been 
the ‘‘Center-support"’ type of construction of conventional rec 
tifiers and the tendency of this construction to concentrate the 
generated heat within a relatively small area. The Pyramid 
patented-type construction, known as the ‘‘Kool-sel,"’ is a sig 
nificant break-through of this heat barrier. 

An exploded view of a Pyramid rectifier is shown below. Note 
that the center support has been eliminated completely; in 
stead, the individual selenium rectifier coils are supported at 
their outer edges. A molded phenolic yoke forms the main 
supporting member, with a mounting stud and locating boss 
molded into the yoke. In this way, they become integral parts of 
that yoke. The lugs of the rectifier are slotted to accommodate 
the two arms of the yoke and the rectifier cells and spacers are 
notched to fit snugly on the yoke arms. Clinching lips are pro 
vided on the top lug so that when it is pressed on the yoke, all 
components are locked together to form a rigid assembly 
During assembly, the spacers are flexed slightly to insure that 
the unit remains tight under all normal environmental condi 
tions. 


| 
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ADVANTAGES OF ‘‘Kool-sel’’ CONSTRUCTION: 
Mechanical: 


1. Cells and lugs are locked in place and cannot rotate 

2. Locking together of the components is accomplished without 
the current pickup contacts exerting excessive pressures on 
the cell counter electrode. Too much pressure may produce 
three detrimental effects: First, it may decrease the reverse 
resistance and thereby lower rectifier efficiency. Second, there 
is a cold flow of the counter electrode from under the pickup 
contacts. Third, fracture or damage to the counter electrode 
adjacent to the pickup contacts may occur 

3. The locating boss, being an integral part of the yoke, is always 
in the correct position 

4. Pulling on the positive lug cannot crack or break the alley 
(counter electrode) of the adjacent rectifier cell 

5. This particular mechanical construction results in fewer 
component parts 


Electrical: 


1. There is a high dielectric strength between the ‘‘live’’ com 
ponents (i.e., cells, spacers, and lugs) and the mounting stud 
The normal insulation thickness over the mounting stud is 'As 


2. There is high resistance to burnouts on current surges 

3. The current pickup points are distributed over the full width 
of the rectifier cell. This means that heat is dissipated rapidly 
and the temperature ris® of the rectifier cells during the flow of 
current surges is relatively low. 


CHARACTERISTICS: 


illustrated below is a typical aging Characteristics Chart, showing 
percentage change in output voltage vs hours of operation 





r - - ~y—---7 y- Y T 

} ATA $ 100] KS 1501S 200/45 250]KS 100] KS 950} K8 400/48 SOC 

t ——~+ t—+—-t — 

Me oo; MO mo} MO mo | =~ mo} M0 

} —+———+ + t + ; + 

| Meo we ° va 0 | 1000 | 1500 | 2000 | 0 | 3000 | #800 | 4000 | S00 

} - + omnes +——+ + t t t 

| Masirmum RMS Current (MA ‘ | ar} | mw) ¢ } | 19000 
——$-— —- —+ + 

\ aan mur OC Current (MA) ‘ E « | mo | 2 wo | T aon T 

} + T 1 t + , + t 

| Apprommete Rectiher Vottege ‘ 5] 4 | ‘ | Ss] 

} ; + } + + + + 

| Minumum Senes Resstance | | " i 

SS Pee 

[Moa “mn iperat ag Pate ter poreture e ye" « ‘ as I as | ast | a | " | en | « 


TYPICAL AGING CHARAC TEMETICS 
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Voltage Regulation: The voltage regulation curves for a 300 
ma selenium rectifier in a half-wave circuit with 117-volt rms 
input shown below. Suitable voltage regulation curves for all 
Pyramid ‘‘Kool-sel’’ selenium rectifiers are available upon re 
quest 





LJ clk medal 


APPLICATIONS: 


Radios and Radio-Phonographs: Low-cost, efficient rectifiers 
for radios and radio-phonograph combinations are ‘‘Kool-sel'’ 
KS-65, KS-75, and KS-150. The needs of most 5-tube chassis 
are met by the KS-65, while the KS-75 and KS-150 are used in 
sets with larger current requirements 


Television Receivers: High.voltage power supplies in television 
receivers—including color sets—use ‘‘Kool-sel'’ numbers 
KS-200, KS-250, KS-300, KS-350, KS-400, and KS-500. These 
rectifiers, used in voltage doubler or voltage tripler circuits pro 
vide the proper B-plus voltage, eliminating the size, cost, weight 
and hum problems of power transformers. ‘'U"’ shaped brack 
ets are available which permit the rectifiers to be mounted 
either in vertical or horizontal positions 


Radio Accessories: TV boosters, UHF converters, phonograph 
oscillators, inter-coms and the like can usually be powered 
Suitably by a ‘‘Kool-sel’’ KS-65 rectifier 


Laboratory Instruments, Power Supplies, Amplifiers: Rec 
tified high voltage through the use of voltage doubler and 
tripler circuits, for equipment where current requirements run 
as high as 500 ma, may be provided with ‘‘Kool-sel"’ rectifiers 
Types KS-200 through KS-500 will be found useful for labora 
tory power supplies, DC filament supplies, motion picture pro 
jectors, amplifiers, test equipment and other specialized uses 


FOR COMPLETE DATA SEND FOR ENGINEERING BULLETIN—FORM KS-1 


PYRAMID ecectric co. 


North Bergen, New Jersey 


PYRAMID IS THE BIG NAME IN CAPACITORS AND SELENIUM RECTIFIERS TODAY! 








Edited by WILLIAM P. O'BRIEN 


64 New Products and 67 Manufacturers’ Bulletins Are Reviewed 


.. . Control, Testing and Measuring Equipment Described and 


Illustrated . . . Recent Tubes and Components Are Covered 


FUSE RESISTOR 


easily plugged into receptacle 


INTERNATIONAL RESISTANCE CO., 
401 N. Broad 8t., Philadelphia 8, 
Pa., offers a new, completely in- 
sulated type FR fuse resistor, 
which functions as a_ resistor 
under normal conditions and as a 
fuse under abnormal conditions. 
It supplies the need for a small, 
compact, fully-insulated resistor- 


fuse combination that can be 


TAP SWITCH 





is hermetically sealed 


ULTRASONIC CLEANER 





FARNSWORTH ELECTRONICS Co., Pa- 
cific Division, 815 San Antonio 
Road, Palo Alto, Calif., announces 
a new hermetically sealed switch 
designed to meet the increasing 
demands for reliability in elec- 
tronic equipment. It features rigid, 
simplified mechanical design mak- 
ing use of low-loss glass insula- 
tion, solid molybdenum contact 


points, solid coined-silver contact 
and 


arm, hardened shafts wear 


surfaces. 


for lab or production use 


ALCAR INSTRUMENTS, INC., 17 In- 
dustrial Ave., Little Ferry, N. J., 
has developed a_ low-frequency 
ultrasonic cleaner for small parts 
cleaning, blind hole washing, re- 
moval of radioactive contamina- 
tion, printed circuit cleaning and 
other difficult cleaning operations. 

The standard unit consists of an 
electronic generator delivering up 
to 100 w of energy to crystal trans- 
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easily plugged into a receptacle. 
Its unique construction provides 
mechanical strength and simplic- 
ity of the complete unit. 

The type FR also prevents over- 
loading of more valuable com- 
ponents and possible fire due to 
short circuit in tv sets. It is partic- 
ularly recommended as a surge- 
limiting resistor in voltage doubler 
circuits for tv receivers. Bulletin 
P-3 is available. Circle P1 inside 
back cover. 


The switch is rated at 3 am- 
peres at 115 v inductive load, and 
withstands 5 g vibrations from 5 
to 2,000 eps. It may be operated at 
temperatures as high as 350 F 
without damage to functional por- 
tions of the switch. 

When panel mounted, it fills the 
need for a compact, highly rated 
switch which is explosion, splash 
and drip proof. 

The switch is available in a vari- 
ety of terminal designs and for a 
variety of mountings. Bulletin M1 
contains detailed engineering data. 
Circle P2 inside back cover. 


ducers mounted on a one-gallon 
stainless steel tank. Price is $475. 
Circle P3 inside back cover. 


FURNACES 


for crystal pulling 
NRC EQUIPMENT CorpP., 160 Charle- 
mont St., Newton Highlands 61, 


Mass. Semiconductor manufac- 
turers are offered two new low 
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Unretouched oscillogram demonstrates the wide spectrum and 
random nature of vibrations inherent in Sylvania’s new “white 
noise’ vibration test. Its approximation of flight conditions to 
which guided missiles are subjected is an important contribution to 
tube reliability 


The “white noise’’ test rack is compact and simple to operate. It 
provides direct noise output readings from both an R.M.S. and a 
peak-to-peak voltmeter across a wide frequency spectrum 


By providing a more realistic tube vibra- 
tion test which can be adapted to large-scale 
production techniques, the “white noise” 
vibration test is contributing to greater tube 
reliability. 





Developed by Sylvania engineers in con- 
junction with Naval contracts, the “‘white 
noise’ vibration test meets important re- 
\\\ quirements for testing tubes used in guided 
missiles and other vehicular applications. 


¥ SYLVANIA 


ELECTRONICS - 


LIGHTING RADIO + TELEVISION - 
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puts wings on a test rack, 
advances tube reliability 
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First, it simulates environmental conditions 
by presenting a wide range of vibrational 
frequencies. Secondly, it presents these fre- 
quencies at random g-levels. Thirdly, it pro- 
vides specification limits through direct 
meter readings. 


If you are interested in additional analysis 
of the “white noise” vibration test, write 
on your company letterhead. Please address 
Department L20P. 


SyYLvANiA Evecrric Propucts Inc 
1740 Broadway, New York 19, N. Y 
In Canada; Sylvania Electric (Canada) Ltd. 
Shell Tower Bldg., Montreal 
Eastern Hemisphere—Sylvania International Corp. 
22 Bahnhofstrasse, Coire, Switzerland 


ATOMIC ENERGY 
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cost crystal pulling furnaces. The 
compact mode! 2995 vertical type 
and model 2996 horizontal type 
can be used to grow either ger- 
manium or silicon crystals. 
These new units 


standard are 


TACHOMETER PICKUP 


equally suited for production or 
research. Both models are easy 
to load, unload and clean. They 
offer excellent visibility of the 
melting surface. High quality 
crystals are assured by close tem- 


an explosion-proof unit 


I-L-S INSTRUMENT CorpP., 10701 
Briggs Road, Cleveland 11, Ohio. 
Model 2000AG _ explosion-proof 
tachometer pickup is a dual sig- 
nal generating which 
provides electrical impulses for op- 


device 


eration of digital electronic count- 
ers and a 3-phase self-generated 
electrical output for powering a 
3-phase synchronous electric tach 
ometer indicator. 

The two signal systems were in- 


WAVEFORM GENERATOR 


transistorized, self-powered 


TV SWEEP GENERATOR 


Cusic Corp., 5575 
Rd., San Diego 11, Calif. Model 
500 waveform generator is the 
first of a line of fully-transistor- 
ized, battery-powered test equip- 
ment. The instrument provides 
clipped saw-tooth and rectangular 
waveform output with a variable 
repetition rate from 10 cps to 50 
ke. A square-wave output is avail- 
able from 5 eps through 25 ke. 
With one change in a capacitor, 
these repetition rates may be re- 


Kearny Villa 


duced to one every 5 sec. 


for production, engineering 


TELONIC INDUSTRIES, 
Ind. A new series sweep generator 
is available in two types, for both 
vhf and uhf tv use. 

The vhf units feature electronic 
sweep, l-v output and 25-me sweep 
width. They cover channels 2-13 
me and i-f, and have crystal con- 
trolled markers on each channel. 
Designed with production line effi- 
ciency in mind, regularly used con- 
trols are mounted on the front 
panel; other adjustments § are 


sJeech Grove, 
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available at the rear. 
The uhf type units cover a fre- 
quency range of 460-910 mc, with 


perature control and a vibration- 
free, precision pulling mechanism 
driven by a variable speed motor. 
SJoth units are readily adaptable 
to automatic operation. Circle 
P4 inside back cover. 


corporated into an integral unit to 
satisfy the demand for pointer 
type indications concurrent with 
precise digital information. 
Model 2000AG is UL listed 
(Telemetering Transmitters) for 
installation in Group D 
Hazardous 
Standard available 
with 60 or 120 impulses per revo- 


Class 1 
Locations. 
units are 
lution and special models may be 
obtained with 240 im- 
Bulletin 
Circle P5 


> 


from 38 to 
pulses per revolution. 
TP-2000 is 


inside back cover. 


available. 


At full battery voltage an out- 
put of 7 v at 2,000 ohms impedance 
is available. The rectangular wave 
shape is continuously variable in 
pulse width from 5 to in excess of 
200 psec. With a total power drain 
of 300 mw, the anticipated life of 
the 224-v battery is better than 
500 hr. As the battery output 
drops off, there is no deterioria- 
tion in wave shape or stability, 
and only the output drops off. The 
unit has been operated through a 
temperature range of 40 to 160 
deg with complete reliability. 
Price of the unit described is $135. 
Circle P6 inside back cover. 


a sweep width of 0-50 mc. Output 
is 1 v into 50 ohms. Both types are 
flat within 5 percent. 

Telonic will work 
with you on any individual design 
Circle P7 inside back 


Industries 


problem. 
cover, 


SCALERS 
completely transistorized 


LAROE INSTRUMENTS, INC., P. O. 
Box 5906, Bethesda 14, Md., an- 
nounces the Transcaler series, a 
line of completely transistorized 
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ACGURAIE HiGh OPEED SWITCHING. 


ELECTRO TEC 


Precision 
Selector Switch 


Withstands Shock and Vibration 
Otters High Accuracy 
Operates at High Speeds 


Thi new Electro Tec Precision 
Selector Switch i ideal where 
miniature size, low friction torque 
high accuracy, and low electrical 
noise at high peeds ure 
requirement Simplified circuits 
and long service life recommend 
it for a wide variety of uses 
including impling pul i 
generation tor precision 
measurement, telemetering ind 
strain gage applications, in aircraft, 
missiles ervo computor ete 
Switch design incorporates many 
exclusive features that have gained 
industry-wide acclaim for Electro 
Tec preci ion lip ring 


commutators and brush block 


CALL OR WRITE 
FOR ILLUSTRATED BROCHURE 


r 10 position switches in 

tandard size 10 synchro 
housings are available for 
immediate delivery 


Electro Tec 
Corp. 


SO. HACKENSACK 
wew JER SEY 


bbar ]-4940 































All-Transistor 
Designs 

* High Conversion 
Efficiency 


* Low Heat 
Dissipation 


* Instant Warm-up 
Time 


¢ Fast Transient 
Response 


* Small Size, Light Weight 


¢ Non-Microphonic 
Operation 


Stable, Rugged, Long Life 


MINIATURE 


TRANSISTORIZED 
POWER PACKS 


These transistorized “TRANSPACS’® supply a rugged, reliable, stable 
source of DC power, ideally suited for guided missile circuits, computer units, 


reference applications, and all types of miniature and standard size elec- 
tronic devices. 





















Incorporates special circuitry with germanium junction diode rectification, 
high efficiency filtering, and germanium transistor regulation control. These 
tubeless models make obsolete the bulky, low efficiency, high heat vacuum 
tube or magnetic amplifier equivalents, wherever used. 


Standard Models 


Input 105-125 VAC, 60 or 400 cps. Input regulation within +0.5%,. Load 
regulation within +-0,5%,. Ripple less than 0.05°%,. Units are potted in her- 
metically sealed transformer type housings, but transistors are replaceable. 


Model Output Current Case Sige* Weight-Lbs Net Price 4100 Cycle 

No Volts Ma 60 Cps 100 Cpe 60 Ops 100 Cpe 60 Cycle Net Price 
TAS § 0-200 D Cc 1.7 1.5 $70.00 $95.00 
TRIO 10 0-200 D Cc 1.7 15 70 00 05.00 
TR20 HN) 0-200 D ( 1.7 15 70.00 95.00 
TRIO 0 0-160 D 2.7 1.7 70.00 95,00 
TR40 4) o-150 D ( 2 1.7 70.00 05.00 
TREO 50 0-150 Db C 2 l 75.00 05.00 
TRIO0 1) 0-100 E D 45 2.7 90 00 110.00 
TRIO 150 0-100 } D 45 2.7 90.00 110.00 
TR200 200) 0-100 I E 5 4.5 115.00 150.00 
TR300 10 O- 100 1 E 50 45 120.00 160.00 
*O" case, 23/8 x 2 15/16 x 3 13/16 inches * “E” case, 31/16 x 39/16 x 47/8 inches 
*D" caw, 26/8 x 31/16 x 41/4 inches * “F" case, 37/8 x 37/8 x 43/4 inches 

(WxDxH 


(R) Trade Mark Registered 


Transistorized “TRANSPACS” (® are 
available in a variety of both fixed 
and adjustable voltage models. 
Also special models designed 
customer specifications 
Write for catalogue E200. 


67 E. Centre Street 


Nutley 10, New Jersey NUtley 2-5410 












NEW PRODUCTS (continued 





scalers and counters for labora- 
tory and field use. The instru- 
ments range from “ basic 
scale-of-128 unit to l-me decade 
units. Use of transistors gives 
such features as light weight, 
small size and low power drains. 

Automatic count-up, count-down 
circuitry is included in some 
models to be used as reversing 
counters or in any problem where 
an automatic tally of difference 
between pulses of opposite polar- 
ity is needed, 

Model 7002-A, the basic model 
of the series, features 0.7 psec 
pulse pair resolution, a mechanical 
totalizer, manual selection of in- 
put pulse polarity and ability to 
operate more than 150 hours off 
an optional self-contained battery 
supply. Other models include 
100,000 pps decade modules and 
four decade units as well as 1 me 
units. Prices start at $475 for the 
model 7002-A. For full details 
write to the company. 





re 


CONSTANT MISMATCH 

for coaxial line use 

RADAR DESIGN Corp., 210 Fifth 
Ave., New York 16, N. Y. Model 
RDL-2 coaxial constant mismatch 
is featured in a new line of coaxial 
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Gear teeth get in line when he takes a hand 


R. L. Thoen, right, explains faulty tooth conformation on a minute gear which has been 
enlarged 100 times in this king-sized projector. Gear specialist on the engineering staff 
of the Mechanical Division of General Mills and author of numerous technical papers, 
Thoen makes gear trains perform with uncanny accuracy. He helps design and build the 
special machines which make such accuracy routine work at the highly specialized plant. 


Next to its men, General Mills is most 
proud of its machines. For it is this 
combination that mass produces gear 
trains with nearly imperceptible back 
lash, total cumulative error of 0.0002 
inch, angular tolerances within 40 sec- 
onds of arc, positioning accuracy within 
0.01 percent. 

This typical General Mills precision 
production is possible only because men 
like Thoen have improved standard 
tools, created special machines, devised 
ingenious attachments. Some equip- 
ment is operated under strict tempera- 


ture-humidity control. All is backed 
with the finest inspection devices. You 
can use these machines and the men 
that created and operate them to pro 
duce your precision products. You'll 
profit. A simple request brings more 
facts. 


Booklet Tells More —Send Today 


Learn how our men and ma 
chines eliminate irksome pro 
duction problems. Write Dept 
ELI1, Mechanical Division of 
General Mills, 1620 Central Ave 


N.E., Minneapolis 13, Minn 


General Mills Pioneers Scientific 
Frontiers One of General Mills’ nu 
merous research projects involves 
the behavior of metals in space flight 
Here a scientist determines the 
“sputtering or disintegration rate 
of molybdenum at 200 miles above 
the earth. The-metal is under fire 
from atoms moving at 25,000 m.p.h 


MECHANICAL Division oF General Mills 


CREATIVE RESEARCH AND DEVELOPMENT f 


PRECISION ENGINEERING AND PRODUCTION 








NEW PHAOSTRON 


EXPANDED SCALE 


AC Voltmeter 





NOW!... all the time-tested proven 
Phaostron features ...PLUS UP TO 
TEN TIMES GREATER READABILITY 
for greatly increased accuracy! 


Phaostron has squeezed down 
that under 90V portion of the 
scale, where you don’t need it, and 
expanded the section where you 
need it most — between 90 and 
130V. Precisely calibrated 1 volt 
scale increments provide greater 
reading accuracy. Wide frequency 
range—linearity—true rms read- 
ing and Phaostron craftsman 
construction. 


Phaostron Custom Panel Meters, 
with expanded scale, 90V to 130V 
AC rms, are available in nine types 
at your Parts Distributor. For spe 
cial requirements, write to the Prod 
uct Development Department for 
practical recommendations 


<li 


\Oaausiriot 


6” rectangular meter 





ee 
gular meter 





242" or 342” 
round meter 


NEW PRODUCTS (continued 
terminations and attenuators oper- 
ating to 4,500 mc. The mismatch is 
produced in vswr’s of 1.25, 1.50, 
2.0 and 2.5. The use of evaporated 
metal resistors and sealed con- 
struction make the units suitable 
for field as well as for laboratory 
use. A single-page bulletin con- 
tains description and prices. Circle 
P8 inside back cover. 





TRANSMITTER 
for X-band antenna pattern 


COLOR TELEVISION INC., 935 E. San 
Carlos Ave., San Carlos, Calif. Pro- 
viding a convenient r-f source for 
antenna testing ranges, 
model 119 X-band antenna-pattern 
transmitter has a 


use on 


self-contained 
power supply and modulator and is 
tunable from 8,500 to 9,600 me. 
Changes in frequency, polariza- 
tion, or antenna direction can be 
made from either the main panel 
or the remote-control unit, located 
anywhere on the test range. The 
latter is available for rack mount- 
ing or bench operation (as illus- 
trated). 

Designed for outdoor operation, 
the unit requires minimum open 
shed protection. The sealed modu- 
lator includes a thermostatically 
controlled heater and the 
guide is with a 


wave- 


provided dehy- 


drator to prevent moisture con- 
densation. 
> Specifications—Modulation con- 


sists of 1-~sec pulses at a repetition 
rate of 1,000 per sec. Other specifi- 
include: 24-in. parabola, 
38-db gain, 3.5-deg beam width; 
motor - controlled 


cations 


| - . 
PHAOSTRON INSTRUMENT & ELECTRONIC CO., 151 PASADENA AVE., SOUTH PASADENA, CALIF. | polarization 
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Sperry marks another “first” with the introduction of 
these new broadband c-w traveling wave amplifiers—first 


to cover these important frequency bands. Complete 
amplifier consists of glass traveling wave tube, matching 
structure, and focusing magnet (components also avail- 
able separately). : 


SIP-130 STL-132 


(240-510 mc) (500-1010 me) 






HIGH -GAIN (35-50 db), MEDIUM-POWER 
(3-5 w) AMPLIFIERS FOR TRANSMITTER AND 
LABORATORY c-w SERVICE 


APPLICATIONS 
Laboratory amplifiers 
UHF television 
Communications equipment 
Advanced radars 
Electronic counter-measures 


Satellite transmitters and relays 


FEATURES 


OPERATING Self-aligning in focus magnet 
No positioning adjustments 
Gain curve smooth over band 


Permanent periodic-focus magnets 


available for airborne use 


CONSTRUCTION Glass shrunk on helix for rigid support 
Aluminum foil focus magnets 


Light weight 


CHARACTERISTICS 


STP-130 STL-132 

FREQUENCY RANGE 240-510 me 500 to 1010 me 
SMALL-SIGNAL GAIN 

MIDBAND - 3/70 me 45 db (min) MIDBAND-.750 me . 45 db (min) 

MINIMUM $3 ab i $5 db 
GAIN AT 3-WATT OUTPUT 

POWER . db (min) 27 db (min) 
SATURATED OUTPUT 

POWER. Sw (min) iw (min) 
OPTIMUM SMALL-SIGNAIL 

GAIN BEAM VOLTAGE 625 to 400 y 625 to 800 v 
BEAM CURRENT 55 to 75 ma to 75 ma 


Write or phone Electronic lube Division for more facts 


and figures. 


: cpt AY GYROSCOPE COMPANY 





ry 


PPORATION 
we sed 


CLEVELAND « NEW ORLEANS - BROOKLYN ~LOS ANGELES ~ SAN FRANCISCO-SEATILE*IM CANADA—SPERRY GYROSCOPE COMPANY OF CANADA, LIMITED, MONTREAL, QUEBEC 
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Pat 


HU UY a 


AND CORROSION RESISTANT COIL FORMS... 





Resinite coil forms are the economical 
answer to your moisture, heat and 
corrosion resistant problems. Coil 
manufacturers have reported that in 
many applications they are proving 
equal or superior to previously used 
and much costlier extruded or molded 
plastic forms. 

Resinite coil forms provide the high- 
est resistivity of any resinated or 
phenolic product. They are manufac- 
tured by an exclusive process to pro- 
vide the optimum in both dielectric and 
mechanical characteristics under the 
most severe operating conditions. In 
addition, TruTork internally threaded 
or embossed forms assure exceedingly 
high torque control of +1 inch ounce — 
axial pressure in excess of 25 pounds. 

Various grades of Resinite are avail- 
able to meet particular requirements. 
These include: AC for applications 
where a cellulose acetate covering is 
desirable; 104 for severe forming, fabri- 
cating and stapling; 8104 for minimiz- 
ing effects of electrical property degra- 
dation; and TruTork to provide an 
internally threaded or embossed form 
to fit any threaded core—regardless of 
diameter or threads per inch. 


Get full facts on Resinite coil 
forms. Write, wire or phone. 





Division of 


PRECISION PAPER TUBE COMPANY 


Resinite coil forms are custom-fabri- 


cated to specification 





Fs 
Flyback tran sformer coil forms are 
fabricated from select material 





Special embossed construction elimi- 
nates torque control problems. 


RESINITE:......:: CORPORATION 





| 


2035E W. CHARLESTON ST. . CHICAGO 47, eae 


Representatives Throughout the 


United States and Canada 


For additional information on all items on this page, use post card on last page. 


NEW PRODUCTS (continued) 


through 360 deg with stops located 
at 0, 45, 90 and 135 deg; 20-kw 
peak power; 115-v, 10-ampere, 60- 
cps input power; price, $12,350. 
Circle P9 inside back cover. 





POWER SUPPLY 
for 20-kw c-w klystrons 


LEVINTHAL ELECTRONIC PRODUCTS, 
INC., 2760 Fair Oaks Ave., Redwood 
City, Calif. Developed for power- 
ing 20-kw c-w klystrons, the model 
PC45 power supply provides zero- 
to-20-kv d-c at currents up to 3 
amperes with less than 1 percent 
ripple and is operated from the 
remote-control console shown. 

The power supply utilizes a 
motor-driven Powerstat and oper- 
ates with a power input of 230 v, 
3 phase, 60 cps. Meters for meas- 
uring beam voltage, beam cur- 
rent, collector current and body 
current are provided. 

The unit is completely protected 
by door, air, overload, time-delay 
and external interlocks. A large 
blower cools the equipment and 
creates a positive pressure which 
keeps dust from entering the cabi- 
net. Circle P10 inside back cover. 





‘ 


DELAY LINE 
for aviation use 


DELTINE, INC., 608 Fayette Ave., 
Mamaroneck, N. Y., has announced 
a delay line especially developed 
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nh, 







‘1, 
LL advancement 
milliamperes “oO in instrument 


design 














DIRECT CURRENT Modern equipment styling directs 










attention to that critical area, the indicator — where electronics 





Ins? CO. USA 
meets the eye of the user. Now, Marion Medalist* meters in 


your equipment will provide added eye appeal and sales appeal 
by successfully combining accuracy and reliability with color 


harmony and distinctive styling. 


Marion Medalists have an- 
other important advantage 
MARION MEDALIST METERS bring color harmony and — increased readability. In 


functional beauty to panel design. Crystal clear, high 


the same panel space, a 
temperature Plexigias** fronts are available in many 


standard colors with harmonizing or contrasting dials. Medalist provides up to 
Custom case and dial colors can also be supplied. 50% more scale length — cvangaae wevan amet wmatiet 
Models include standard 1%, 2% and 3% inch sizes, longer pointer — larger nu- 
interchangeable with ASA/MIL type mounting, and all merals — and greater natural dial illumination, than a 


standard DC ranges of microamperes, milliamperes, amperes, 
millivolts, volts, kilovolts, and AC rectifier types including VU 
and DB meters. The 1%" Medalists are also available as self- 


contained DC ammeters, rectifier-type AC voltmeters These are the reasons that Marion Medalist Meters are setting 
and VU meters. 


standard round or square meter of the same size. 


new standards of appearance and readability, where 
"TM. Reg. U. S. Pot. Off. U. S. & Foreign Patents 


**Reg. T.M. Rohn & Hoas Co. electronics meets the eye. 


ee ' 
arion - ' a ae MARION ELECTRICAL INSTRUMENT COMPANY 
GRENIER FIELD, MANCHESTER, NEW HAMPSHIRE 


Copyright © 1956 Marion 


ro L-Yaeolel= 
counter 


PLUG-IN MOUNT 


a. 


NEON LIGHT ILLUMINATED DIGIT FROM 0O TO 9. 
AUTOMATIC RECYCLE BUT DISPLAYS REMAINDER 
UNTIL RESET. MODEL 


PP em als Dae tLe 140-100 

100 Kc/sec 

8 microseconds 4 microseconds 
4 — 5963 eka 


1h, ae a ee a 


140-40 


Resolution 40 Kc/sec 


Tubes 


Dimensions 


northeastern 


Manchester 


New Hampshire 
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NEW PRODUCTS 


for aviation use and based on the 
magnetostrictive properties of 
nickel, 

In this delay line a number of 
spaced impulses are generated 
from a single pulse and fed into 
a crystal matrix. By suitably bias- 
ing the individual crystals, a pulse 
obtained. Fifteen 


pickup coils are precisely posi- 


code may be 


tioned by micrometric screws. The 
resulting pulses have stability of 
position in time to within 0.05 
psec. The equipment is hermetic- 
ally sealed. The complete unit 
weighs less than 1.5 lb. Circle 
P11 inside back cover. 


DIGITAL OHMMETER 
for precise measurements 


NON-LINEAR SYSTEMS INC., Del Mar 
Airport, Del Mar, Calif. The NLS 
model 751 is a digital ohmmeter 
that provides precise automatic 
measurements of a wide range of 
resistance values. Designed espe- 
cially for industrial applications 
where sturdy construction and the 
benefits of volume-production 
economies are of major concern, 
model 751 has oil-sealed stepping 
switches for maximum, trouble 
free life. 

Resistance values are displayed 
by 4 in-line luminous numerals 
1 in. high, with automatically 
shifting decimal point and auto- 
matically-varied resistance sym- 
bols. Permanent records can be 
made by connection of accessory 
NLS digital recording systems. 


> Technical Data—Range of the 
instrument is from 0 to 9.999 me- 
gohms with minimum resolution 
of 10 ohms. Sampling rate is 60 


eps: response, 1 second (aver- 
ps, I 
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i if it’s a Ferrite, g Magnetic Iron Core 

t..,U itsa a g re, a 
Mette Coil Form (Iron and phenolic) or an ©. © 
Core, MOLDITE makes it and MOLDITE is your one 


consistently dependable source. 





MOLDITE continues to pioneer with new methods and 
techniques closely related to automation in manufac- 
turing stud and studless powdered iron cores. This will 
enable MOLDITE to produce faster, better and 


cheaper. 
In addition, color TV is finding MOLDITE in the 


forefront with highly specialized equipment built and 
designed by MOLDITE engineers for both quality and 
quantity production. 


Truly MOLDITE means Cores Unlimited for un- 
limited electronic applications today . . . tomorrow! 1410 
CHESTNUT AVE, 


Send for our Catalog 120 HILLSIDE 3, WW. J. 


IRON CORES © FERRITES ¢ MOLDED COIL FORMS e E E CORES 


Robert T. Murray Co. William A. Franklin Jerry Golten Co. Cagineasing Sorviecs Co Perimuth Electronics Assoc John S. Plewes Co Jose Luis Ponte 
604 Central Avenue 3 Holly Road 2750 Ww. North Ave. 4550 Main St 2419 South Grand Ave 52 Humbercrest Bivd. Cardoba 1472 
East Orange, N. 3. North Syracuse, N.Y. Chicago 22, tl. Kansas City, Mo. Los Angeles, Cal Toronto 9. Ontario Buenos Aires 
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KEARFOTT : A Faraday 
FERRITE DUPLEXERS rotation type 
unit is 
Improvements in recovery illustrated. 
time, reduction in insertion A type ond 
loss and excellent magnetron configuration 
isolation are performance is available 
benefits offered by Kearfott for your 
Ferrite Duplexers — designed requirements. 
to meet specific radar space 
requirements 
FARADAY 
ROTATION 
f ISOLATOR 
KEARFOTT 
FERRITE ISOLATORS DIFFERENTIAL 
ABSORBER 


For superior performance ISOLATOR 


KEARPOTT ISOLATORS custom 
designed to fit the exact com- 
bination of characteristics, 
available space and configura- 
tion for your radar system. 
For high or low power — for 
broad or narrow band use and 
with db ratios of isolation to 


DIFFERENTIAL 
insertion up to 150 to 1. * 


PHASE SHIFT 
ISOLATOR 


Kearfott offers 3 types of Ferrite Isolators to assure the optimum 
performance of all microwave applications. 





KEARFOTT 
FERRITE ATTENUATORS 
AND SWITCHES 


The 30 db 
Ferrites offer new circuit pos- variable 
sibilities and product improve- attenvator 
illustrated, 


ment for AGC and electronic 
switching of R.F. energy. 
Kearfott designs, precisely 
tailored to your most exacting 
requirements, assure maxi- 
mum performance and relia- 
bility with minimum weight. 


requires less 
than 3 watts 
control power. 





Write for Bulletin W-103 
which gives full details of 
these Ferrite Microwave components. 












Kearfott's 
complete 
Microwave 
engineering and 
fabrication 
facilities are at 
your command 
Inquiries on your 
Microwave 
problems will 
be treated 

in confidence 


LITTLE FALLS, NEW JER BEY 


WESTERN DIVISION 
253 VINEOO AVE., PASADENA, CALIF. 
A suesiOIARy OF 
SALES Orrices 
MIDWEST OFFICE 


188 W. Randoiph St 
Chicago, tI 


EASTERN OFFICE 
1378 Main Ave 
Clifton, N. J. 


SOUTH CENTRAL OFFICE 
6115 Denton Drive 
Dallas, Texas 


NEW PRODUCTS (continued 
age); and accuracy is +0.1 per- 
cent of measured resistance or 
one digit, whichever is greater. 
Weighing 40 lb, the digital ohm- 
meter is available in rack mount 
and portable styles. Circle P12 
inside back cover. 





FLUX KIT 
for specific soldering jobs 
ALPHA METALS, INC., 56 Water St., 
Jersey City, N. J., has announced 
its newly revised general purpose 
flux kit, which contains 16 of the 
most recently advanced fluxes for 
electronic assemblies, printed cir- 
cuits, tinning and hot solder dip- 
ping, stainless steel soldering and 
aluminum soldering. The kit will 
now enable engineers, designers 
and production men to quickly 
determine the proper flux for 
specific soldering jobs. 

Cost of the kit is $7.50. Circle 
P13 inside back cover. 





MAGNET CHARGER 
costs less than $2,000 


RADIO FREQUENCY LABORATORIES, 
INc., Powerville Road, Boonton, 
N. J. Model 942 magnet charger is 
capable of charging large Alnico 
magnets, ceramic magnets, and 
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DRIVER-HARRIS ALLOYS AT WORK IN PRODUCT ADVANCEMENT 


aL 


mode! of the Earth 

Satellite made by the 

OC ie ra. 

Laboratory. The Satellite 

TLL CM lal tt 

the sponsorship of The National 

. 
a 


“ Pee ea ee 


United States participation in the Inter 
national Geophysical Year (1 July, 1957 
31 December, 1958 


ee a 


estimated altitudes of 200 to 1500 mile 


How measure the impact of micro-meteorites 
on the first “Earth Satellite’? 


When physicists at the U.S. Naval 


Research Laboratory consider an in 
strument or a material to record accu 
rately the secrets of outer space —it’s 
not size alone that counts, but depend 
able, reliable precision 


The strip of “Nichrome”* evaporated 
on glass (“A” in the photo above) which 
may be fitted to the outer skin of the 
Satellite, measures only “4” wide x 1'2” 
long. Its thickness: 100 Angstrom units 
(1/10,000 mm). Its function: to measure 


the surface erosion caused by the impact 
of micro-meteorites. The resistance of the 
Nichrome ribbon increases as the film 
becomes pitted by meteor particles 


“Nichrome is being considered for 
making this gage,” states the Naval Re 
search Laboratory, “because it supplies 
electrical resistance in a desirable range 
adheres satisfactorily to glass in thin 
film form: and has a very low thermal 
coefficient of resistance.” 


There'll be no one on hand, 300 miles 


out in space, to check on or supervise the 
performance of the Nichrome strip 
Nichrome needs no one. It will do its 
job dependably there—just as it will in 
your electronic or electrical equipment 
after it is in your customers’ hands 


And remember, Nichrome is only one 
of the 132 special purpose alloys devel 
oped by Driver-Harris since 1899 for 
electrical heating, resistance, and ele« 
tronic applications Do you need a spe 
cial alloy? Send us your specifications 


*T.M. Reg. U.S. Pat. Off 


Drwer-Harris HARRISON, NEW JERSEY 


~ 
s 


eveland, Louisv 


MAKERS OF 
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MOST COMPLETE LINE OF ELECTRIC 


COMPANY 


sco. «=6!m Canada: The 8. GREENING WIRE COMPANY 
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HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE 


WORLD 












































FREQUENCY 


SPECIFICATIONS: 


FREQUENCY MEASUREMENT 
Frequency Range: 
0-1,000,000 cycles 

per second 

Input Sensitivity: 

0.2 volt rms. 
Direct-coupled input 
Time Bases: 

0.00001, 0.0001, 0.001, 
0.01, 0.1, 1 and 10 
seconds, Also can use 
external 0-1 mc standard 


PERIOD MEASUREMENT 
Period Range: 

10 microseconds 

to 1,000,000 seconds 
Frequency Range: 
0.000001 cps to 100 kc 
Input Ssasitivity: 

0.2 volts rms. 
Direct-coupled input 
Gate Times: 

1 and 10 cycles of 

unknown frequency 
Standard Frequency Counted: 
1 me; 100, 10, 1 ke; 

100, 10, 1 cps; 

external 0-1 mc. 


TIME INTERVAL MEASUREMENT 

Simplified color-coded controls and Range: 

direct read-out in kc, mc, sec, or millisec 3 microseconds to 

with automatic decimal point indication 1,000,000 seconds 

Start and Stop: 

Two independent or 

common channels 

Positive or negative slope 

Input Sensitivity: 

0.2 volts rms. 

Direct-coupled input 

Standard Frequency Counted: 

ree toa pS gaat 1 me; 100, 10, 1 ke; 

eR a ey tr ie oe ' 100, 10, 1 cps; external 0-1 mc. 
aa GENERAL 

Stability: 

Short Term: 1 part in 


1,000,000 (temperature- 
regulated crystal ) 


Os ty Pe 


DIRECT READING 


Computer -Measurements Model 226A 


OUTSTANDING FEATURES 


tw Three independent, adjustable trigger 
level controls permitting full rated 
sensitivity at any voltage level between 
RUT ee hy 


Small voltage increments ordinarily 
masked by attenuators are easily selected 


Oscilloscope marker signals facilitate 
start and stop trigger level adjustment 
TM Ue Ue 
a Le 


VAL ¢_ 


ees 


multi-purpose 


ast 


INT 


SLUR 


Long Term: 3 parts per million per week 


Display Time: Automatic: Continuously variable 0.1 to 10 seconds 
Manual: Until reset 


Input Impedance: 1 megohm and 50 mmf 

Trigger Level: Continuously adjustable from 300 to +300 volts 
Accuracy: + 1 count * stability 

Secondary Frequency Standard: 1 mc; 100, 10, 1 kc; 100, 10, and 1 cps 
Dimensions: 17” W x 8%” H x 1342” D approx. 

Weight: 50 Ibs. approx, 


e 
0 
0 
w ' 
a 
a) 






MODEL 228A 06 ps-100 kc 
UNIVERSAL 


COUNTER-TIMER 
Similar to the 226A in design 

Featuring Oscilloscope Trigger Level 
Marker Signals; Three Direct-Coupled 
inputs of 70 mv sensitivity; Direct 
Reading, Automatic Illuminated Decimal 
Point. Easily portable. Price: $640.00 


Data Bubject to Change Without Notice — Prices F.0.B. Factory 


Write for complete specifications on the new 226A and the 225A models and the 
complete CMC line of electronic counting and controlling equipment 


cc-se 






©e® IVAYMSLANI AWIiL © GAOlWsad 


ADNANDAYSA 


Computer-Measurements Corporation 
5528 Vineland Avenue, North Hollywood, Calif. Dept. 78N | 
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NEW PRODUCTS 


(continued 


other materials requiring large peak 
magnetizing forces. With its acces- 
sories, it is designed to charge 
permanent magnets requiring up 
to 200,000 ampere-turns peak mag- 
netizing force for saturation. 

This charger is essentially a 
5,000-v power supply with control 
and interlock circuitry and stor- 
age capacitors from 200 to 800 
uf. The energy stored in the capac- 
itor bank is discharged by means 
of an ignitron in a single unidi- 
rectional pulse into a pulse trans- 
former and magnetizing adapter. 
The resulting high flux density 
charges the magnet. The ampere- 
turn rating depends upon the size 
and type of pulse transformer pur- 
chased to operate with the model 
942. Two standard pw se transfor- 
mers, a 30 cu-in. wire-wound fix- 
ture, and many adapters and in- 
serts are available to charge rod, 
bar, ring, U, multipole rotor, and 
special permanent magnets. Circle 
P14 inside back cover. 





MINIATURE T-R TUBE 
meets high shock, vibration 


SYLVANIA ELECTRIC PRropucTs INC., 
1740 Broadway, New York 19, 
N. Y., has announced a new t-r 
tube for application in radar sys- 
tems. The tubes serve as electronic 
switches permitting the equipment 
alternately to send and receive 
signals with one antenna. 

The Bantam t-r, type 6795, was 
developed to meet requirements in 
commercial radar for a tube com- 
bining small size, ease of installa- 
tion and removal, and low cost. 

A broad-band tube operating in 
the 8,500-9,600 me frequency 
range, the new device equals all 
electrical characteristics of the 
IB63A, a tube nearly twice its 
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GRAYHILL : Where Precision and Reliability 


are built into “small packages” 


e Grayhill engineers were amon e first to recog- electronic industry is ample evi ir inher 

The Grayhill the first t lect dustry le evidence of their inherent 

nize the trend toward miniaturization and to build into quality and reliability, and their compatability to mod- 

these smaller electronic components the precision and ern electronic design. 

quality required for dependable, accurate perform- 

ance. The widespread and rapidly growing accept- Whenever you need any of the following components, 

ance of Grayhill components by many leaders in the you can specify Grayhill with complete confidence! 

GRAYHILL SERIES 5000 ROTARY TAP SWITCH— tail type components on standard test equip- high frequencies, low moisture absorption, 

A quolity built tap switch designed to conserve ment. Banone plugs on 34" spacing. Molded high dielectric strength and fungi resistance, 

pone! space. Rated ot 1 amp. 115 Volts AC, phenolic base Tinned copper wire leads. Available in diam- 

resistive — will carry 5 amps. as a selector Oo GRAYHILL INSULATED TEST CLIPS—Fully insu- eters from Ye" to 4"', body length V2" to 1". 

switch only. Non-shorting (break before make) lated to permit two or more to be laid side 

: te} GRAYHILL STAND-OFF INSULATORSBod 

os “dea es a er eee by side without shorting. Molded phenolic O are molded of mica-filled phenolic (MIL-P 14, 

per deck, ° ecks finger grips. Insulated hinge pin Type MFE) for low high frequency loss, high 

GRAYHILL SERIES 12 ROTARY TAP SWITCH— oi GRAYHILL PUSH BUTTON SWITCHES dielectric strength, low moisture absorption 

Same as Series 5000 in appearance, dimen- Series 2000—SNAP ACTION SWITCH—Momen and fungi-resistance. Silver plated, brass sol- 

sions and electrical characteristics but suitable tary contact SPST. Rated 10 ohms, 115 Volts, der terminals. Front of panel length ',"’. Di- 

for military applications, and where subject to AC, resistive. A distinct click at moment of ameter \,"' 

severe environmental conditions such as salt actuation make it desirable for test equip 

spray, humidity, ete. ment, Either normally open or closed 1 GRAYHILL DIODE HOLDER—Provides tight snap 
Series 4000—SILENT ACTION SWITCH—Mo fit with spring tension clip. Loop terminal and 


spring clip formed of one piece of phosphor 


tary contact, SPST non-snap switch. Rated 
a - Agata — bronze wire, gold plated, for easy soldering 


ti GRAYHILL SERIES 24 ROTARY TAP SWITCH 
V2 amp. 115 Volts AC, resistive 


Similar to Series 5000 except for POSITIVE 


DETENT ACTION and better ‘feel’ for preci- Series 23-1—MINIATURE SILENT ACTION—A and corrosion resistance. Molded phenolic base. 
sion requirements. Non-Snap, momentary contact SPST switch, Length ee wie Ye", height Ye", center to 
' center of clips r 
Ey OMA HILL spring RETURN RoTaRY switcH ee Se OR ae San enn See 
—Similar to Series 24 except this switch gives ushing KH. ree verall leng? Me 12) GRAYHILL TEST JACKS— 


Max. dia, Ya" Series 31—Designed for printed circuits as o 
Series 30-1—MIDGET SILENT ACTION SWITCH test point to feed AF, RF and Pulse signals, 


A sub-minioture, non-snap, momentary con 


momentary contact on either side of center 
position only. 1 to 3 decks, shorting or non- 


oat check and feed DC voltages, monitor signals 
shorting tact SPST push button switch. Rated .10 amp during test, alignment, oo ie standard 081" 
gO GRAYHILL TEST CLIPS—For fast testing when 115 Volts AC, resistive. Mounting bushing 4’ to .0625’' tip phone plugs. Rivets to board like 
mounted on test panel board. Leads slip easily 32 thread, overall length *%,"', max. dia. Ye" an eyelet. For ,, %" and Ve board. Snop- 
in and ovt of he type jaws Senna GRAYHILL BINDING POSTS on plastic sleeves available 
spring action. Useful in laying out harness on Oo S 299~Vo" d ‘ ' ynti 
perforated board. Available with threaded ks eecneen ti ie” mountian hele. Menten i ree MOLDED PARTS.Through its own 
stud for laminated panels, threaded stud with “ty? washers. Plush crecchele. Alco evellable patented automatic transfer molding machines, 


Grayhill can greatly reduce the cost of your 
thermo-setting plastic components in quantities 
from 50 to 200,000 and provide increased de 


insulated clip for metal panels, banana plug, 


for 2’ mounting hole. Molded phenolic, base 
and pin plug 


available for duel mounting 


Go GRAYHILL PLUG-IN ADAPTORS—Designed for GRAYHILL COIL FORMS—Molded of mica-filled sign flexibility. Maximum sizes 1" « 1%" 
testing resistors, capacitors, and similar pig phenolic (MIL-P-14, Type MFE) for low loss at by %" 
/\. Write today for complete information on any Grayhill product. 


523 Hillgrove Avenue . la Grange, Illinois 
sme. 


LE 


ELECTRONICS — November, 1956 Want more information? Use post card on last page 297 





TIC manufactures in production quantities 

the most complete line of precision trimmer 

potentiometers in the industry. Common to 

all TIC trimmers is the unexcelled TIC 
quality construction and ad- 
vanced design. The wide selec- 
tion of sizes and shapes, in addi- 
tion to the wide range of power 
and temperature capabilities, 
permit selection of units of 
maximum compatibility with a 
specific application. 


The TIC Trimmer Potentiometer Line in- 
cludes units from % inch to 1 inch in size... 
50 to 100K ohms in resistance .... —55° C 
to +145° C temperature range ... power 
ratings up to 4 watts. Advanced mechanical 
design provides extremely precise, stable ad- 
justments under all forms of adverse environ- 
mental conditions. 


TIC was the originator of the high stability 

subminiature trimmer pots. For example the 

original metal-film potentiometer, the TIC 

RFT Metifilm, represents the outstanding ad- MANUFACTURER of : 
vance high stability trimmer potentiometer THE WORLD'S FINEST | 
design. The RFT contains a resistance ele- PUTERTIONETERS 
ment of metallic film that provides infinite ’ PIONEER OF ie 
resolution for ultra-fine trimming. Compact- PRECISION WIRE-WOUND |= 
ness of the RFT permits stacking 7 to the POTENTIOMETERS 
square inch, Latest addition to the TIC Trim- , ¥ 

mer Line is the new low cost RWT which, FOREMOST IN THE ‘ 
like the RFT, provides adjustment by use of a a HEN” DOSS . 
25-turn lead screw ; = 
Complete information on the TIC Trimmer -MtQUALLED FoR promer 
Potentiometer Line is available upon request. : PROTOTYPE 


TECHNOLOGY INSTRUMENT CORP. 


569 Main Street, Acton, Mass., COlonial’3-7711, 
West Coast Mail Address, Box 3941, No. Holl wood, Calif., PO 


NEW PRODUCTS (continued 


size used in the same applications. 
Circle P15 inside back cover. 


MICROMICROAMMETER 


features high stability 

KEITHLEY INSTRU MENTS, INC., 
12415 Euclid Ave., Cleveland 6, 
Ohio. Model 410 micromicroam- 
meter measures low currents in 
photocells, v-t grids, semiconduc- 
tors and ion chambers. Other 
applications include such diverse 
functions as area monitoring and 
liquid level control, when used 
with the proper transducers. 

The 410 differs from commer- 
cial vacuum tube and vibrating 
reed electrometers primarily in its 
combination of stability, con- 
venience and economy. It measures 
currents over 10 decades on 20 
ranges, from 1 by 10— to 3 by 
10—" ampere full scale. Accuracy 
is within +3 percent or better. 
Zero drift is less than 2 percent of 
full scale after a 65-minute 
warmup, with less than 2 percent 
in any subsequent 24-hr period. 

Other features include the 
ability to drive l-ma or 5-ma re- 
corders as well as the 50-mv re- 
balancing types; a regulated tap 
of about 250 v for polarizing ion 
chambers; and input noise below 
1 percent full scale on all ranges. 
Circle P16 inside back cover. 


PRECISION POT 


spring loaded, linear motion 


G. M. GIANNINI & Co., INC., 918 E. 
Green St., Pasadena 1, Calif., has 
announced the 86125A Pancake 
Rectipot, a miniature’ spring 
loaded linear motion precision po- 
tentiometer. Designed for appli- 
cations requiring measurement of 
a short stroke in limited space, it 
has less than 1 in. of body length 
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**Pioneer’’ one who 
goes before — 
for others to follow.” 


iF WEBSTER IS RIGHT — 
Then Midland Has Dong It Again, this time with 


glass h 


| 
Permanent high v@cuum attainable only with glass, 


isolates the crystal) from atmospheric factors 

detrimental to dependable performance. Truly, here are 
crystals designed with the future in mind 

future requirements of application and design 


as well as the long life of the unit far into the future. 


MANUFACTURING COMPANY, INC. 


3155 Fiberglos Rood * Kansas City 15, Konsas 


World’s Largest Producer of Quartz Crystals 
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NEW PRODUCTS continued) 





for a full half inch stroke of the 
stainless steel shaft. 

Standard stroke ranges from 0.1 
in. to 0.5 in. are offered in re- 
sistance ranges of 1,000 and 2,000 
ohms with linearity of +1 per- 
cent and resolution of 0.0012 in. 

Capable of long life under ad- 
verse conditions of vibration, 
acceleration and temperature, the 
86125A is designed for use in lab- 
oratory equipment, fire control sys- 
tems, remote flight controls, servo 
follow-up on linear actuators, and 
industrial control systems. 


P17 inside back cover. 


Circle 





GLASS TRIMMER 


with linear tuning curve 


CORNING GLASS WORKS, 
gee 


cision 


Corning, 


has introduced a new pre- 
trimmer capacitor 
with a linear tuning curve. Meas- 
} in. deep behind the 
chassis, the new capacitor, Code 
682014, is ideal for critically tuned 
r-f circuits and high Q tuned cir- 


glass 


uring only 


* PLUG-IN SMALL SPACE cuits. 
. a > Specifications—Minimum Q is 
* ° 500 at 50 mc. Temperature co- 
. efficient of capacitance is +50 
+50 ppm per deg C. Adjustment 
tongue is 0.029 in. wide; the 
mounting has a standard bushing 
8-82 thread. Constructed of glass 
tubing with a coating of metal 
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let DeMornay-Bonardi build your 


COMPLETE MICROWAVE SYSTEMS 


-you'll save design time and testing time. 


Cost is 25% to 50% less. 


Using ‘‘building-block’’ methods, D-B saves you time 
and money in special purpose system construction 
We manufacture and stock 924 types of reliable com 
ponents, from 2.60-90.0 KMc/SEC. This wide choice 
gives us the flexibility to build for any application, and 
allows better control over the elements in a complex 
system. It greatly simplifies design, saving weeks of 
trial-and-error methods 

Each D-B component selected from stock is already 
tested—hence the assembly needs no proving 


Heterodyne System Designed 
for Beckman Instruments, Inc. 


This system was designed to measure 
an unknown frequency anywhere 
between 10 KMc and 50 KMc by 
heterodyning it against a set of pre 
cisely known frequencies which are 
generated by multiplication from a 
low frequency primary standard. The 
system provides: 


@. Generation of standard refer 
ence frequencies by means of 
Klystron multiplier, a balanced 
sideband generator, crystal mul 
tipliers and band-pass filters 


Coarse measurement and filter 
ing of the unknown frequency 
by means of cavity wavemeters 


Selection of the proper channel 
by means of three SPDT 
switches plus a special 3-way 
and 5-way switch for transitions 
from one waveguide size to 
another 


Mixing of the unknown fre- 
quency with the properly selected 
reference frequency to provide 
an unambiguous beat frequency. 


Except for the 3- and 5-way switches, 
all waveguide components used in 
this system are either stock D-B cat 
alog items, or minor modifications 
of them—an important factor in 
quick delivery. 


Delivery months sooner! 


checks out as soon as it’s put together...is guaran- 
teed to work. With so many savings in engineering time, 
D-B can complete a system at a price 25% to 50% 
lower than your costs. Delivery time is cut by months. 

All we need from you to construct a special purpose 
waveguide system are your electrical requirements 
and space allowance. We do the rest with building 
blocks, proved in use since 1941. Talk it over with a 
D-B representative, or write direct. New D-B catalog 
now ready — request a copy on your company letterhead 


DE MORNAY <I BONARD! 


DEMORNAY BONARDI 
780 SOUTH ARROYO PARKWAY 
PASADENA, CALIFORNIA 


Want more information? Use post card on lost page 





ae PRODUCTS (continued) 


bonded to it, the trimmer capac- 
itor has a silver-plated Invar core 
and wire terminal. Hardware is in- 


Electri- Pulse presenis cluded with the unit. Circle P18 
inside back cover. 


FAST PULSE GENERATOR 


© Output Flexibility 
© Advanced/Delayed Operation 
* Direct Coupled Pos. or Neg. Pulses 


ECONOMICAL... ..» FAST RISE TIME 





TRANSISTOR METER 
portable, battery operated 


DuRSON Co., 10416 National Blvd., 
Los Angeles 34, Calif. Transisto- 
| meter No. 101 tests both pnp and 
npn low power junction transistors. 
| It permits small signal beta meas- 
| urements to 250 using two scales, 
0-50 and 0-250. Both J,, and beta 
measurements are directly com- 
parable with transistor manufac- 
turers’ specifications. 
All functions are controlled by 
a single switch with sequence 
arranged to afford meter protec- 
| tion. The meter is also protected 
| against excessive overloads. Inter- 
| 







Model 2125A 


A wide range instrument 
designed for the economical generation of 
fast rise time pulses at low impedance. Direct coupled 
output at ground potential minimizes waveform 
problems, and optional use of internal load allows nal transistors are interchange- 


os . . ‘| able with simil: pes rj 
provision of full power to low impedance loads and fpomsee sr — Se ven 
| circuit alterations or factory cali- 


optimum waveform to higher loads. | bration. 
The unit is ideal for laboratory 
© 90 V Amplitude Open Circuit, 50 V into 50 Ohm ’ | or production line testing. Weight 


Load © .02 1s Rise Time * 10 CPS to 100 KC Rep. is less than 6 lb. It is available in 
Rate * 0 to 100 .s Delay or Advance ® .1 to 100 ys kit form at $67.50. Circle P19 
Pulse Width ¢ 60 DB Attenuator. | inside back cover. 


Write for Complete Data: Our Bulletin 2125A. E 


The Model 2125A Pulse Generator is the latest 
addition to the Electro-Pulse line of electronic ” 
instrumentation which includes Precision, Variable, 
and Megacycle Pulse Generators, Pulse Code 
Generators, Pulse Oscillators, Time Delay 
Generators, and Electronic Counting Equipment. 





” Model 2120A PRECISION PULSE GENERATOR 





Representatives in Major Cities 


yc shen AUDIO TRANSISTOR 
— sme Electri- Pulse, Vue. | pnp germanium unit 


11861 TEALE STREET, CULVER CITY, CALIFORNIA | MARVELCO ELECTRONIC DIVISION OF 
Telephones: EXmont 8-6764 and TExas 0-8006 | NATIONAL AIRCRAFT CorpP., 3411 


| 
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USECO offers quality insulated 


lugs with... Immediate deliy- 
eries * Wide selection of types ° 
Phenolic or moulded melamine 
‘ High dielectric strength — 
Choice of platings + Swaged 
types or threaded, internally or 
externally * Packed in strong, 
protective bags for protection 
and convenience * Quick serv- 
ice from 135 jobbers and 3] 
representatives. Write today 
for name of nearest jobber and 
representative. Please address 


Department 16 


— — a a a 


4 
/ 


\ 
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‘“ 
miniature >, 


and 
_ standard 


~ 


~ 


~— — 


Complete line of standardized 
electronic hardware—miniature 
lugs—chassis bushings —stand- 
offs —spacers—terminal boards 
etched circuits and 500 other 
items. World’s most complete 
stock of silver and gold-plated 
terminal lugs — over twenty-one 
million pieces. 


| 
U. S. ENGINEERING CO., INC. | 


A Division of Litton Industries, Inc. 


5873 RODEO ROAD e 


LOS ANGELES 


16, CALIFORNIA 


(continued) 


NEW PRODUCTS 


Tulare Ave., Burbank, Calif. A 
new low noise audio transistor 
for use at audio and ultrasonic 


frequencies is now available. It 
is a pnp germanium diffused alloy 
junction unit hermetically sealed 
in a resistance welded metal case 
with glass-to-metal seals to secure 
the 14 in. leads. The unit is de- 
signed for high gain (B=70), 
low-to-medium power applications 
(150 mw). 


>» Maximum Ratings—Collector 
dissipation is 150 mw; collector 
voltage, —45 v; collector current, 

20 ma; ambient operating tem- 
perature, 55 C; and ambient stor- 
age temperature, 85 C. 

Typical characteristics meas- 
and 25 C are as fol- 
voltage, 6 Vv; 
1 ma. Circle P20 


ured at 1 ke 
lows: 
emitter current, 
inside back cover. 


collector 





PICTURE TUBES 
for portable tv sets 


WESTINGHOUSE ELECTRIC CORP., 
Electronic Tube Div., Box 284, 
Elmira, N. Y., has added to its line 
of Reliatron tubes two new picture 
tubes, types 14NP4 and 14NP4A, 
for portable tv sets. Both are 
directly viewed and of rectangular 
glass construction. A new bulb 
design permits 90 deg deflection. 
This design increases picture area 
and decreases tube length by 2 
in. Overall length of each tube 
is 142% in. 

The sperical faceplates are made 
of neutral gray glass, minimizing 
reflections and improving picture 
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A TRIUMPH OF TELEPHONE TECHNOLOGY 


CLARENVILLE, NEWFOUNDLAND OBAN, SCOTLAND | 
NAUTICAL MILES 
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Contour of ocean bed whe re « able swiftly and < learly carries 36 conversations simultaneously. 
This is dec p-sea part ot system a joint enterprise of the American Telephone and Velegraph 
Company, British Post Office and Canadian Overseas Telecommunications Corporation 
\ great new tele ph rive cable now links North \merica frequency band and ethe ient ways of overcoming huge 
and Europe—the first transoceanic cable to carry voices attenuation losses over its more than 2000-mile span. The 


lo make possible this historic forward step in world complex electronic apparatus must withstand the tr 


communications, Bell Laboratories scientists and engineers mendous pressures and stresses encountered on the ocean 


had to solve formidable new problems never encountered floor, far beyond adjustment or servicing for years to come 
with previous cables, which carry only telegraph signal: Here are a few of the key developments that made 
lo transmit voice clearly demanded a much wider this unique ac hievement possible 
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(Bs) BELL TELEPHONE LABORATORIES 


i 
World center of communications research and development 








speaking of engineering..... 





UCLEAR, or non-nuclear, Vitro Engineering Division has 

created outstanding records in the engineering, design 
and construction of the newest and best in technical facili- 
ties for industry and government. 


IN THE NUCLEAR FIELD 

Vitro is across the map in atomic energy. Whether scop- 
ing a heavy water plant in India, working on Consolidated 
Edison’s full-scale power reactor or designing atomic facili- 
ties for Lockheed’s nuclear-aircraft project, you'll find Vitro 
engineers at work: 


Vitro, in nuclear engineering since 1942, has designed 
and built facilities for uranium isotope separation (Oak 
Ridge), plutonium production (Hanford), uranium milling 
and refining (Salt Lake City and Canonsburg), hot labora- 
tories, and processing plants. 


IN OTHER FIELDS 

Vitro has designed and built nerve gas installations for 
the Army, armament test facilities for the Air Force, and 
for private industry the country’s largest titanium produc- 
tion plant, processing plants, including a sugar refinery, 
acrylonitrile plant, and ore and mineral production works. 


Wherever plans are afloat for difficult engineering proj- 
ects, it’s a good bet Vitro engineers are there. May we 
discuss your engineering problems? 


Write for detailed information to VITRO ENGINEERING DIVISION 





DIVISIONAL ACTIVITIES 


re 
CORPORATION of AMERICA 
4, TO 261 Madison Ave., New York 16, N.Y. 


NEW PRODUCTS (continued? 


contrast. Both types have an ex- 
ternal conductive coating that pro- 
vides a filter capacitor when 
grounded. The 14NP4A has a 
metal-backed screen for increased 
picture brightness. 

The tubes employ low-voltage 
electrostatic focus and magnetic 
deflection. The anode voltage is 
12,000 v. Both tubes are 10%. in. 
high and 13% in. wide. Circle P21 
inside back cover. 





POWER TETRODE 


made of ceramic and metal 


EITveEL McCuLLoucn, INc., San 
Bruno, Calif., has announced a 
new 300-w anode dissipation 
ceramic power transmitting 
tetrode. Designated the 4CX300A. 
the tube is approximately 24 in. 
in length by 14 in. in diameter and 
was developed specifically for 
severe environments. 

Made entirely of ceramic and 
metal, and incorporating ceramic 
support of internal electrodes, the 
tube produces low noise output 
despite heavy accelerative forces 
from shock and vibration. Sup- 
ported solely at its base by a 
standard Eimac air system socket 
it will withstand repeated 11 
millisecond 50 g shocks in any 
plane without internal shorts or 
mechanical damage. There are no 
major electrode resonances when 
the tube is vibrated from 30 to 
2,000 cps. 

Metal-ceramic construction in- 
hibits deterioration of electrical 
characteristics while operating 


“ 


@ Research, development, weapons systems 22 Uranium mining, milling, processing, refining continuously at envelope tempera- 
$H Nuciear and process engineering, design © Rare metals, heavy minerals, fine chemicals tures of 250 C. Also, high tempera- 
t Refinery engineering, design, construction @ Ceramic colors, pigments, chemical products | ture processing has produced an 
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HOW FAST CAN AMERICA STRIKE BACK? 


America’s defense is keyed to halt aggression 
almost as soon as it starts. In seconds, bombers of 
our Strategic Air Command, guided by a new 
bombing and navigational system, will be able 
to take to the air, seek out, and smash any 


threat of war aimed in our direction. 


Heart of this new bombing and navigational 
equipment is an electronic computer, built 

by IBM. With a speed and accuracy never before 
possible, this computer sifts through reams 

of flight and target data, translating them into 


vital facts for a safe and successful mission. 


Careers unlimited 

If you are an engineer or a technician, perhaps 
you would like to work on similar computers 
for business, government and science —as well 
as for defense. IBM offers unequalled career 
opportunities in this virtually “unlimited” 


field of electronics. 


Many IBM benefits 


In addition to excellent starting salaries 

and on-the-job training with pay, IBM offers 
a chance for rapid promotion through its 
individual merit recognition system. You'll 
work in some of the choicest locations in 

all America and enjoy the advantages of IBM’s 


industry-famous employee-benefit policies, 


Write, 
outlining your background and interests, to 
R. A. Whitehorne, Room 411, International Busi- 
ness Machines Corp., 590 Madison Ave., New York 
22,N.Y 


IBM Laboratories at Endicott, Owego, Pough- 
keepsie and Kingston, N. Y., and San Jose, Calif. 


yy J 
— Se” 


DATA PROCESSING INTERNATIONAL 
ELECTRIC TYPEWRITERS BUSINESS MACHINES 


TIME EQUIPMENT 
MILITARY PROOUCTS CORPORATION 
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NEW PRODUCTS (continued 
extremely clean tube with more 
thorough outgassing. 
The 4CX300A operates at full 
| ratings through 500 mce—500 w . 
input as a r-f amplifier or oscil- 


| lator, and 300 w input as a plate- 
| 
| 


modulated r-f amplifier. Circle P22 
a inside back cover. 


Sub-Miniature 


ACEPOT™ 



















ACEPOT™- ACETRIM™ s¥o-miniature, 


precision wire-wound potentiometers 
and trimmers are to fa t e t 0 


new highs! 


| 1500 “Hotpet” oper 150°C 
from —55° C. to 150° C. . < 


up to 250K } ert aod ASTER meet aaaeeity rigid func- 
tional an ysical. requirements and are setting new 
S nate ool standards for dependability in sub-miniaturization. | SUBMINIATURE TUBE 


The designs are the result of 4 years’ development and | for guided missiles 

over a year of successful use by leading electronic 

and aircraft equipment manufacturers. SYLVANIA ELEcTRIC Propucts INC., 
1740 Broadway, New York 19, 

| N. Y. Type 6788, a T-3 subminia- 


ture sharp cutoff audio voltage 





Condensed Engineering Data 


ACEPOT ACETRIM pentode amplifier, was designed for 

(potentiometer) (trimmer) guided missile applications. It is 

Resistance Range 200 ~~ te 250K & 2% + eal to 150K + 3% also expected to find utilization in 
Size Yn" wx" ai : 

Lineority +.3% +3% such areas as military vehicular ap- 

Resolution extremely high “¢ = c s08° © plications and telemetering. The 

Ambient Temperature —55° C to 150 —55° C to 125 » » Hine. : ed inc > 

Susaeb tow er tah tow or high complete line announced includes 


three other pentodes and three 
triodes. Circle P23 inside back 


The above specifications are standard — other valves on special order, 


All units sealed, moistureproofed, and anti-fungus treated. Meet ap- 
plicable portions of JAN specs and MIL-E-5272A standards. 
* 


cover. 


Ace also offers larger size precision potentiometers, to RETMA specifica- 
tions, manufactured to highest standards to meet your most rigid require- 
iil ments, Expedited delivery from special order section. 





For applications where you must be positive, Available in threaded bushing, servo, flush 
answer your potentiometer and trimmer needs tapped hole or flange mounts, and ganged 
with space and weight saving, highly accurate units. Special shaft lock is self-contained. 
and dependable ACEPOTS and ACETRIMS. Internal stops and taps as required. Indexing 
pin provides non-rotational mounting. e ° 
Expedited deliver on Pe prompt servicing of production orders. ROTARY ACTUATOR 
Write for Fact File application data sheets, 


Ccsndemastes eggtied fer for airborne applications 






cs | WHItTE-Ropcers Co., 4407 Cook St., 
ve) OER OOS ASSOCIATES St. Louis 13, Mo., has developed a 
new 400-cps servo controlled flat 
package actuator designed for air- 


Dept E, 101 Dover St. © Somerville 44, Massachusetts 
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Photo courtesy of Associated Sprin 


Need a spring for service above 500° F.? 


When it is a question of strength and resistance to fatigue corrected, decreases as heat exceeds 700°F.) 


and relaxation under corrosive conditions 


Other Inco Nickel Alloys—Monel, “K” Monel, Perma- 
Particularly when temperatures range over 500°F. nickel® help solve special spring problems. Perma- 
and other materials do not perform satisfactorily nickel, for example, combines good electrical conductivity 
‘i ; with excellent heat and fatigue resistance. 
That is the time to see how INCO Nickel Alloys may tigue r n 
solve the problem for you. Why don’t you let Inco engineers help you find the 
. ‘ right spring for severe service. 
Inconel and Duranickel, for example, are widely used — 
for springs that must resist relaxation at stresses up to 
70,000 psi and temperatures up to 650°F, 


THE INTERNATIONAL NICKEL COMPANY, INC. 


Electrical and Electronic Section 


67 Wall Street, New York 5, N. ¥ 


Inconel “X” goes even further. It maintains 90 per cent 


of its room-temperature mechanical properties up to E-11-56 


900°F., 80 per cent up to 1100°F. Combines excellent 


resistance to heat, corrosion, and relaxation at stresses I need springs that will last longer in corrosive conditions 
up to 100,000 psi. (Maximum recommended design stress, CJ high temperatures, Please send me your new beoklet on 


“Inco Nickel Alloy Helical Springs”. 


Name 


Anco, Nickel Alloys 


meeees** MONEL® + “R’® MONEL © “K”’® MONEL © “KR’® MONEL 
“$"® MONEL * INCONEL® * INCONEL “X’’® 
INCONEL “W’® * INCOLOY® * NIMONIC® Alloys 
NICKEL * LOW CARBON NICKEL * DURANICKEL® 


Company 





ee ee 


Company Address ____ 
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NEW PRODUCTS (continued) 


XY Ou Can rFiayve borne applications. This rotary 

—_ actuator is designed to be operated 

recision Parts from magnetic, transistor or v-t 

amplifiers, and can be supplied in 

w7ith two output torque ratings: 100 

| in. Ib at stall and 50 in. lb at 1.8 

rpm, or 50 in. lb stall and 25 in. 
lb at 3.6 rpm. 

This actuator is available either 

with or without a-c tachometer 


feedback for stabilization pur- 
poses. Position feedback may be 


provided by either internal poten- 

AVA = 11st N A Ss tiometer or synchro signals. In- 
ternal fixed stops and _ limit 

per cm ’ switches can be incorporated if 


required. 

TOLU ME RESIS 1 uit Hie GP ge gap. Maximum overall dimensions 
excluding shaft extension is 6 in. 
wide, 3% high and 1? in. deep. Ex- 


by specifying ternal electrical connections are 


made by means of an AN type con- 
a KA. M/ es J I I a nector mounted either on the side 
or recessed in the back of the 


high alumina ceramics actuator. Circle P24 inside back 


cover. 


10,000,000,000,000 





with all these highly-developed properties, too! 


The ultra-high volume resistiv- 


ity of Diamonite, even at very perenne MONS 6S CONES 


Composition to 97% Al,0, 
Tensile Strength to 28,500 p.s.i 
high temperatures, together Modulus of Rupture. to 49,500 psi 


Compression Strength.to 500,00 p.s.i 
Impact Resistance 23 / 25 \zod 


with its other highly developed 


‘ . . Specific Gravity to 3.82 
dielectric properties as shown Pore Volume less than 1% 
: Softening Temperature 1850°C 
at the right, offer many oppor- Thermal Conductivity —02-/cal/sec/em’/em/*C 
te : p Average Co-efficient 
tunities for improved electronic Thermal Expansion 
cm/om/*C 25° /700°C 7.3x10° 
design and performance. Volume Resistivity, / {250°C 2.0x10"* 
Ohms per CM? ‘$00°C 1.3x10"' 
Te Value 
Its absolute zero water absorp- Vol. Res. 1 megohm.over 1,100°C 
Dielectric Constant 
tion factor insures uniform RL Ryall mr 8 
Fact 25°C 10°rY 000 
performance under all atmos- tein ao 
. — . . Water Absorption* Absolute ) 
pheric conditions and its high Thermal Shock a 
i Resistance? over 1,000°C 
ly developed physical and Determined Electrically otter 48 hours immersion 





n water | 


thermal characteristics often Withatends reposted hosting to. this temporsture 


and av quenching without loss of strength 


LIGHTWEIGHT TWT 


for military aircraft 


solve vexing: problems. 





If you require precision parts, however intricate in design a ea RETEM a 

, SYLVANIA ELECTRIC PRODUCTS INC., 
and in any quantity, embodying these unique properties, 1740 Broadway, New York 19, N. 
Diamonite’s electronic and ceramic engineers and product Y., has announced the TW956, a 
new lightweight traveling-wave 
tube for military aircraft. The 
23 Ib device is 80 percent lighter 
than heavy equipment, also illus- 
trated, performing the same func- 
tion. It utilizes a system of 


development facilities are at your service in working out 
details of the application. 





products 
t permanent magnets for focusing 
manufacturing instead of solenoids requiring 
_sieenmeenmeeent mpany ‘ lectri¢ power. The new de vice 
IN PRINCIPAL ciTies Canton 2. Ohio combines the tube and focusing 
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Model 770: Wide Band DC Ampli- 
fiers (0 to 5 MC). 10 MV RMS per 
inch sensitivity. New flat-face 5” 
tube permits a more linear reading 
as well as facilitates photography 
for permanent records of any pat- 
tern or series of patterns. An illum- 
inated calibrated screen is backed 
with a green filter which reduces 
reflections. Excellent pulse response, 
built-in voltage calibrator and unusual 
stability are features every engineer 
will appreciate 


MODEL 
675 


Model 387R: Industrial’s 3” scope 
in a rack mount style with identical 
horizontal and vertical amplifiers 
DC to 500 KC response and a 10 
MY RMS per inch sensitivity. Recur- 
rent and driven sweep, internal or 
external locking, non-frequency 
discriminating ten-to-one gain con- 
trol, full screen deflection without 
low or high frequency distortion 
are ideal features designed to per- 
mit versatile use of this equipment 
in all phases of electronic work. 





Model 675: Features a vertical wide 
band frequency response from 1 
cycle to 4.5 megacycles, ata 20 MV 
RMS per inch sensitivity. A new type 
circuit technique has replaced the 
need for dual sensitivity. The vertical 
attenuator is frequency compensated 
in decade steps. The recurrent sweep 
has a frequency coverage from 10 
to 100,000 cycles with vernier con- 
trol. Illuminated calibrated screen 
and other features qualify the 
685 as a high-quality 5” ‘scope. 


Your inquiry is invited. Technical details are available at your request. 


THE HICKOK ELECTRICAL INSTRUMENT COMPANY 


10527 DUPONT AVENUE + 
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R ecorder 


nnn anew nnn e nnn nnn nn nnenne enneee 


> 


a 
> 
ase” “auw® 


s 


~ 


¥ 


~<—_<-* 


A precision instrument used to record the time oa 
signal is at or above a pre-selected value. Widely - 
employed in measuring field intensity in propo- ~ 
gation tests. 


i 

id 
Operates from the rectified output of any good 
quality receiver, Input voltage range is Oto -10  - 


volts DC. Sensitivity is guaranteed to .05 volts DC ‘s 
input through average readings to .005 volts are 
not unusual. Any of 10 channels may be set at  -~ 
varied voltage ranges. Isolation between channels 
permits closeness to .05 volts without interaction. 








Each channel, when energized, operates a 1 RPM 
synchronous motor driven counter reading in 1/10 
minutes and totaling to 9,999.9 minutes. 


Full detail in the Gates 300-page catalog, Page 235. 





Gates M3815 Totalizing Record- 
er; rack panel size 19” x 14” 
and 5%” x 19”. Drop down 
to service front panel. For 115 
volts, 60 cycles. Price, F.O.B. 
Quincy, Ilinois, $1375.00. 


GATES RADIO COMPANY 


MANUFACT 





° 
q . ° 
4 
‘euaual 


vt aeons 





JRING ENGINEERS SINCE 1922 


QUINCY, ILL 


OFFICES IN: NEW YORK, WASHINGTON, ATLANTA 
HOUSTON, LOS ANGELES 


NEW PRODUCTS (contirved 


apparatus in a single lightweight 
inside back 


package. Circle P25 


cover. 





SILICON RECTIFIER 
a new fuse-type unit 


SARKES TARZIAN RECTIFIER DIVI 
SION, 415 N. College Ave., Bloom- 
ington, Ind., has announced a new 
rectifier to re- 


fuse-type silicon 


place all selenium rectifiers in 
radio, tv and electronic devices. 
The rating of the unit is 400 v 


Overall 
diameter 


back at 500 ma. dimen 
are in. in 
approximately 1 in. long. It will fit 
into a standard fuse holder. 

Further information is available 
from the Circle P26 
inside back cover. 


sions and 


company. 





CONVERTER 
analog-to-digital type 


FISCHER & PORTER Co., 809 Jackson- 
ville Rd., Hatboro, Pa., has avail- 
able its shaft position, analog-to- 


digital converter, the Digi-Coder, 


now available in a new C-2-B 
model. 
The advanced-design unit in- 


corporates, at a lower cost, many 
new features, such as reduced in- 
ertia, wide range of a-c and d-c 
operating voltages, and noncorro- 
sive, precious-metal contacts. The 
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You owe it to yourself and your family 
to compare these multiple advantages 


offered only by Consolidated... 


Find out now how CEC’s engineers enjoy a combination individual has built a pioneering, multi-million dollar 
of advantages unique in electronics, and made possible by 
executives with both scientific and professional manage- 


ment backgrounds. CEC’s policy of recognition for the 


organization—the recognized leader in the application of 
electronics to chemical analysis, process monitoring, dy- 
namic and static testing, and automatic data processing... 


YOUR CREATIVE 
IMAGINATION PAYS OFF 
AT CEC 


In development engineering labora- 


















tory, George M. Slocomb (center), 
31, supervisor of digital data proc- 
essing section, explains new test 
procedure in transistor circuitry for 
digital data handling. Viewing bread- 
board demonstration are engineers 
Bob Kelly (left) and Wayne Hodder. 
CEC’s substantial R&D budget 
is 2-3 times greater than normal 


budegets—totals 10-15% of sales. 


















WET SALES “4 1 LIONS OF DOLLARS se 
4 tt» 
r + “ t ” 
pene feomn “ 
bats ! 
CT ° 
r tT 1 
I 


snpeatlnehietomdh — . 
we oe? ee 0 ie eh) ee : 


a 


TOP MONEY for professional engi- 
neers in all classifications 
ment 


Develop- 
Design, Systems, Test and Serv- 
ice. CEC’s fast, continuing growth 
offers great opportunity in a stimulating 
professional atmosphere. 


Don't take our word for it.. 


HOW TO ENJOY YOUR WORK and 
make your family happy CEC's 
progressive administration emphasizes 
excellent working conditions in modern 
buildings 


Your family will enjoy the 


beauty of CEC’s non-industrial location! 


. ask our engineers 


PROFIT SHARING SECURITY plus 
exclusive life, health, accident plans 
CEC’s profit sharing enables you to 
participate in the Company's growth 

backed by rising sales ($17.1 million in 
1955...$23 million anticipated in 1956). 


WRITE TODAY FOR COMPLETE DATA 





Consolidated | 
Electrodynamics 


300 North Sierra Madre Villa, Pasadena, California (cec 


Joseph H. Lancor, Vice President & Director of Engineering 
Consolidated Electrodynamics Corporation, Dept. E-1 
300 North Sierra Madre Villa, Pasadena, Calif 


Please send Consolidated information to 


(Please print or type) 


| 
! 
! 
| 
! 
| NAME 
! 
! 
! 
| 
' 


ADDRESS 
NATIONWIDE COMPANY-OWNED SALES & SERVICE OFFICES cy ZONE STATE 
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NEW PRODUCTS continued 







latter may be used to make and 
break a circuit at 250 ma, 48 v d-c, 
or 115 v a-e. 

These improvements and others 
result in a unit with a life expect- 
ancy 20 times greater than any 
other shaft position, analog-to- 
digital converter now available 


Circle P27 inside back cover. 


Looking for dependable 
microwave 
test equipment? 


NARDA’S NOTED FOR IT! 


The most complete line of UHF and microwave test 
equipment including such instruments as: 


WAVEGUIDE COUPLERS 
COAXIAL COUPLERS 


WAVEGUIDE TERMINATIONS 





COAXIAL TERMINATIONS 


FREQUENCY METERS 


SUPPLY 
HORNS for transistor circuits 
TUNERS SORENSEN & Co., INC., 375 Fairfield 
Ave., Stamford, Conn., has intro 
ECHO BOXES duced a variable voltage, low cost 
supply especially designed fo 
MIXERS transistor circuit work. The T- 


Nobatron, model T-50-1.5, features 
excellent line voltage regulation 
and transient response for line 
and load pulses. 


SLOTTED LINES 


BENDS 


> Specifications—Input range of 
the unit is 95-130 v a-c, 60 cps. 
Output voltage is 0-50 v d-c in 3 
ranges, 0-10, 0-25 and 0-50 v. 
Regulation for line changes is +1 
percent for 105-125 v, +2 percent 
for wider input. Ripple is 50 my 
maximum, 

Complete specifications, per- 
formance data and quotations are 
available. Circle P28 inside back 
cover. 


ATTENUATORS 
STANDARD REFLECTIONS 


From L Band (1120-1700mc) 
to KA Band (26,500-39,500mc) 


gicrewer® 





= ia --\\ <@ Ask for catalog 
; Narda also makes a complete line of bolometers and thermistors, 
available for same-day delivery IGNITRON TUBE 


CVE the narda 


corporation 


controls resistance welders 

WESTINGHOUSE ELECTRIC CORP., : 
Electronic Tube Division, Box 284, 

Elmira, N. Y. Type WL-5822-A 

ignitron tube, for control of fre- 
quency-changer resistance weld- 





ers, is a sealed, stainless-stee! 


160 HERRICKS ROAD, MINEOLA, N. Y., PIONEER 6-4650 ‘elais ehtemaeiiel. “eubimene- 
COMPLETE INSTRUMENTATION FOR MICROWAVE AND UHF pool tube capable of intermittent 
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DESIGN FOR DEPENDABILITY 


a | 


a 


ay 


A 


ne 


rp at alee 
ay applications 
ye AY 


Bg MEA ss gl = gL ae Ws bs - a 
RS aR me Tee Oe i eae ag ale wm Ye ly Oe — 


Optimum performance of electronic equipment, particularl When it iF 


ipplications, often depends on the quality of the tubes installed in the 
hea aiimeaie Aa atla minimize early failure 


rmance > 


ind inefficient or unrelia 


ibility »> design and manufacture a premiun tube come 
cumulation of many years of « 
of all type ca erat 


PLT Sth Meet Lee) diligently 


xperience it development and proc 


pecial knowledge of tube design, manufacture, inspe 


A PREMIUM ‘Tl 


of electron tube dependabilit ind 


ipphed in producing he 


pecial knowledge 1 your a 


| Pe ee ele 


performance of your equipment 


SPECIAL RED" and 
PRE MIUM TUBES i tilable through your RCA TUBE DISTRIBI 28) tae 
technical data on RCA “‘Special-Red” and “Premium” tube write RCA, Commer 


Harrison, N. J 


Design for dependat In critical application a 


Waal ail a tal 


TUBES FOR INDUSTRIAL- Sa 


Radio Corporation of America, HMarrison 


® 
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RCA 
“Special 
Red” and 
“Preniom” 

Types 
OA2-Wa* 


OB2.WA* 
2021-w* 
6AC7.w* 
6)4-Wa* 
5654 


5654 GAKS 
we 


5654 6AK5 
w 6096° 


5670 
- 5686 
- 5690" 
6SL7-GT 5691 
6SN7-GT 56921 
68)7 56931 
5718 
5718-A* 
5719 
5719 5719-A* 
6AS6 5725 
6AL5 5726 
6ALS 5726 /6AL5 
we 
6AL5 5726 /6ALS 
w 6097" 
2021 $727 /2021 
we 


6BA6 5749 
6BE6 $750 
12AX7 5751 
12AX7 5751-WA* 
12AU7 SB14-A 
12AU7 5814-Wa* 
5840 
6AQ5 
12AY? 
OA2 
082 
6AS7-G 
6)6 6101 
6)6 6101 /616 
wae 


6080.WA* 


6AU6 61% 


6AG5 6186 /6AG5 
wae 


12AU7 6189/12AU7 
wae 


12AT7 6201 
5840 6206" 


NOTE: Since the “Spe- 
cial-Red”’ and “'Pre- 
mium”™ types can not 
always be used as re- 
placements, check tube 
data before replacing a 
type in the prototype 
column with the Ilsted 
“Special-Red” or “Pre 
mium” type 
tSpecial-Red Tubes 
“Built to the military 
sperification ~~ 


at the time of produe- 
tion. 





Send for Engineering Bulletin No. 1701 describing V/ : 
Revere Thermocouple Wires and Extension Leads. 





Day in, day out... in aircraft, refinery vessels, fire protection 
systems, furnaces, molding presses . .. under extremes of heat 
and cold, moisture, chemicals and abrasion, Revere thermo- 
couple wires stand up because theyre tailor-made for each 
application. 


Solid or stranded chromel-alumel, iron-constantan and cop- 
per-constantan conductors available in various gauge sizes. 
Wrapped, carded or extruded insulations include polyethy- 
lene, vinyl, nylon, Revcothene*, Teflont, fiber glass, asbestos 
and pure silica glass fiber. Outer braids treated with flame 
and abrasion resistant saturants. Metallic braids for severe 
service. L & N, SAMA or NBS calibration. Wires constructed 
to Military Specifications MIL-W-5845, MIL-W-5846 and 
MIL-W-5908. 


Whether your application requires extreme flexibility, chemi- 
cal inertness or resistance to temperature, flame, abrasion, 
moisture, acids or solvents, a standard or special Revere 
thermocouple wire will meet your specific need. 


*Revere trade name TE. 1. DuPont trademark 


baa 
\ 





CORPORATION OF AMERICA 2 


WALLINGFORD, CONNECTICUT A Subsidiary of Neptune Meter Company 
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ignitor service. It has a 1,200 or 
1,500 v maximum anode voltage 
rating with 1,500 or 1,200 ampere 
maximum anode current. 

It features a provision for the 
thermostatic control, which when 
equipped with suitable thermostatic 
switches, conserves cooling water 
consumption and simultaneously 
protects the tube and associated 
equipment from overloads and 
overheating. 

Overall length including leads 
is 25 in., and the diameter is 44 
in. The unit weighs only &} Ib. 
Circle P29 inside back cover. 





PRESET WAVE TIMER 
designed for the laboratory 


RANSOM RESEARCH, P. O. Box 382, 
San Pedro, Calif. Model 14380 
preset wave timer is capable of 
measuring 1l-f signals with five 
place accuracy as indicated on the 
faces of the direct reading counter 
tubes. For example, a 400 cps 
signal can be measured to within 
+10 psec, or 5 places, instead of 
3 places with the usual +1 count. 

The instrument consists basi- 
cally of a 4-decade preset counter 
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The Jet Propulsion Laboratory 


is a stable research and develop- 


ment center located to the north 
of Pasadena in the foothills of 
the San Gabriel mountains 
Covering an area of 80 acres and 
employing 1550 people, it is close 
to attractive residential areas. 


The Laboratory is staffed by the 


California Institute of Tech- 


nology and develops its many 
projects in basic research under 
contract with the U.S. Gov't 


Qualified personnel employment 
inquiries now invited. 


JOB OPPORTUNITIES 


IN THESE FIELDS 


ELECTRONICS — November, 


IMPORTANT DEVELOPMENTS AT JPL 


Pioneers in Guidance Systems 


available to designers of complex missile 
systems 


For many years the Jet Propulsion Labo 
ratory has pioneered in the design and 
development of highly accurate missile 
guidance systems, utilizing the most ad 
vanced types of gyroscopes, accelerometers 


and other precision electro-mechanical de- 
vices. These supply the reference informa- 


tion necessary to achieve the hitherto un 
attainable target accuracies sought today 


The eminent success of the early ‘‘Cor 
poral’ missile flights shortly after World 
War II firmly established the Laboratory as 
a leader in the field of missile guidance 
These flights also initiated experiments in 
voiving both inertial and radio-command 
systems employing new concepts of radar 
communication. Because of this research 
and experimentation JPL has been able to 
add materially to the fund of knowledge 


This development activity is supported 
by basic research in all phases of elec 
tronics, including microwaves and antennas, 
new circuit elements, communications and 
reliability in addition to other branches of 
science necessary to maintain a fully inte 
grated missile research organization 


The Jet Propulsion Laboratory, there 
fore, provides many challenging opportu 
nities to creative engineers wishing to ac 
tively apply their abilities to the vital tech 
nical problems that require immediate and 
future solution. 


We want to hear from men of proven abil- 
ity. If you are interested please send us 
your qualifications now 


INSTRUMENTATION + APPLIED PHYSICS + DATA HANDLING + COMPUTERS 
TELEMETERING + RADIO AND INERTIAL GUIDANCE - GUIDANCE ANALYSIS 


SYSTEMS ANALYSIS + MICROWAVES + 


ELECTRO-MECHANICAL + PACKAGING 


MECHANICAL ENGINEERING 


JET PROPULSION LABORATORY 


A DIVISION OF CALIFORNIA 


PASADENA 


INSTITUTE OF TECHNOLOGY 
CALIFORNIA 





- , another 


prollem barrier... mor1os 


Progressive engineering from PACE has passed 
another milestone toward the elimination of 
tedious, time cComumily manual programming 
operations. ADIOS (automatic digital input 
output system) is the latest development from 
Electronic Associates, Inc. with characterise 


opumum re liabslity ve rsatility and accuracy 


ADIOS facilitates the programming and read 
out of PACE’s precision analog computing 


equipment by making it completely automatic to 


1, Adjust attenuators to 4-digut accuracy 
Adjust diode funcuion generator 
potentiometers 

3. Readout attenuator settings 

A. Read-out the ouput voltages of all 


operational components 


TRONIC 


me sets tHe Ai 


LONG BRANCH. NEW JERSEY TELEPHONE LONG BRANCH 6-1100 


5. Read-out resules of both static and dynamic 


problem check 


ADIOS is controlled either by ke yboard or 
punched paper tape. Setting or read-out of compo 
nents is entirely by selection as both sequences are 
controlled by auxiliary tape, Permanent record of 
operations 1s provided with an electric typewriter 
and a tape punch. The digital volemeter part of 
the read-out system has a visual indicator so that 


all operations can be monitored by the operator 


Your inquiries are invited for detailed informa 
non on ADIOS, PACE Computing systems, Gime 
rental at our Princeton Computation Center or 
a visit with our skilled Sales Engineering Staff 
Write Department e111, Electronic Associates, 
Inc., Long Branch, New Jersey 


NEW PRODUCTS (continued 


and a 5-decade precision timing 
unit. Frequency range is 1 cps to 
20 ke with square wave input or 
20 cps to 20 ke with sine wave 
input. The preset count capacity is 
up to 9,999; the precision timer 
range is up to 1 sec in 10 usec in- 
crements; and the timing accuracy 
is +10 psec. Circle P30 inside 
back cover. 


PRECISION POT 


is 3 in. in diameter 


HeELIPOT CorP., Newport Beach, 
Calif. The 3-in. diameter single- 
turn series 5700 precision poten- 
tiometer is a new unit with torque, 
noise and mechanical runout 
values considerably improved over 
the series L. 

Housed in a_ dimensionally 
stable one-piece plastic cup, the 
5700 can have 8 sections ganged 
on a common shaft at the factory 

each with a maximum of 33 
taps. 


> Other Features—Standard range 
of resistance is from 50 to 163,- 
000 ohms. Linearity is as close as 
+ 0.1 percent. The unit is available 
with or without ball bearings, for 
servo or bushing mounting. Power 
ratings are 6.9 w at 25 C ambient 
and 5 w at 40 C ambient. Operat- 
ing range is from 55 to +80 C 

The series 5700 also offers a 
wide selection of modifications to 
meet exact specifications. Circle 
P31 inside back cover. 


BINARY DIVIDER 


pulses tv synchronizers 


LABORATORY FOR ELECTRONICS, INC. 
75 Pitts St., Boston 14, Mass. 
Using the binary storage principle 
of magnetic cores, the model 1801 
Synepulser is a binary divider 
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Inspector checks finished enameled wire to insure 


THIS MAN CAN HELP YOU 


a . ar 
f ee 
ie ee 
4 Pfs 


Fa > Ped ee 


customer 


requireme nts are met 


Eliminate cost of incoming magnet wire inspection! 


This inspector acts as customers’ 
agent in the Anaconda magnet 
wire mill. 

Result: Anaconda Magnet Wire 
complies with such exactness to 
spec ifications that many customers 
have felt it possible to eliminate 
incoming inspection... at consider- 
able savings in money, time and 


manpower, 


More than this 


Anaconda quality control pays off 


customers say 


in smoother winding room pel 
formance and helps them pro- 
duce a consistently high quality 


product at lowest cost. 


Talk to the Man from Anaconda 
about a trial run of Anaconda wire 
to prove it to yourself. Call or 
Anaconda Wire & Cable 
New 


write 


( ompany 25 Broadway 


York 4, New York 


ASK THE MAN FROM ANACON DA 


ror MAGNET WIRE 





The tinest tight springs and wiretorms of every type and material 
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Who Gets the Order—and Why? 


©) If you're the person responsible for buying your company’s 
springs you know why. You know the price should be right . . . 
equal or better. But you know that price isn’t the final factor 
either. You've found that dependability of the supplier is of 
greater importance, His delivery commitment . . . his assured 
uniformity of quality products . .. and his engineering and 
manufacturing organization that can help solve unusual prob- 
lems that so often save time and final costs, It’s these things 
that spring buyers keep in mind when the supplier’s name is 
put on the order. 

Lewis’ name goes on the “‘P.O.’s”’ of so many large com- 
panies for one or maybe all of the reasons mentioned above. 
We're proud of that—and we are certainly going to make sure 
that all of our present and future spring buyers have the same 
important reasons to put “‘Lewis’’ on the order—and more 
too, if we can find them. How can we help you ? 


LEWIS SPRING & MANUFACTURING COMPANY 
2656 W. North Avenue, Chicago 47, Illinois 
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NEW PRODUCTS (continued) 


circuit which has the unique ad- 
vantage of avoiding the set-up ad- 
maintenance of 
ordinary dividers. It is designed 


justments and 


primarily as a subassembly for use 
in the synchronizers of tv broad- 
cast equipment. In this applica- 
tion it gives a 525 count synced to 
60 cps, but units can be con- 
structed for applications requir- 
ing other counts. 

The 32.5 ke output is 22 v into 
1,000 ohms, the pulses 2 ywsec wide 
at the base. The 60 cps output is 
a 7 v pulse into a high impedance 
load. The construction is that of 
a 7-tube subassembly 7? in. by 3 


2 


in. by 3 in. using the latest in 


printed wiring techniques. Circle 


P32 inside back cover. 


SELENIUM RECTIFIER 
compact, plug-in type 


INTERNATIONAL RECTIFIER CORP., 
El] Segundo, Calif. Type 60-7788 is 
a small, compact plug-in selenium 
rectifier designed to replace the 
6AL5 tube in many tv sync dis- 
criminator circuits. These submin- 
iature selenium rectifiers do not 
require any heater power. 

This unit consists of two 1U1 
selenium mounted and 
soldered to a plug that fits a 7-pin 
miniature tube socket. Each diode 
is designed to deliver 20 v d-c at 
1.5 ma for an rms voltage input 
of 26 v maximum and may be oper- 
ated through an ambient tempera- 
ture range of —50 C to 100 C. The 


diodes, 
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variable capacitors for 
electronic Instruments 





save time, trouble, and expense, when made by R/C 
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Whether you manufacture frequency meters, grid dip meters, 
or “Q” meters—sweep generators or communications 

kits—if it includes a variable capacitor, chances are Radio 
Condenser can help you. 


As a major supplier of tuning devices for thirty-four years, 
R/C has long manufactured a complete line of standard, 
special, and custom variable capacitors especially for instrument 
use. Characterized by quality consistent with the particular 
end product, these variable capacitors are well suited 

to rapid, low-cost, quantity production. 


Let us know what your requirements are and we'll be happy 
to send you complete information on the variable capacitors you 
need. Or, a call to the Radio Condenser Engineering 

office nearest you will bring a variable capacitor specialist 

right to your desk. 


RADIO CONDENSER CoO. 


East Coast: Davis & Copewood Streets, Camden 3, New Jersey, EMerson 5-5500 
Middle West: 4335 West Armitage Ave., Chicago 39, Ill., SPaulding 2-4411 

West Coast: 1102 Southwestern Avenue, Los Angeles 6, Calif., REpublic 2-8103 
Export: International Div., 15 Moore St., N.Y. 4, N.Y.. CABLE: MINTHORNE 
Canada: Radio Condenser Co. Ltd., 6 Bermondsey Rd., Toronto, Ontario 
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a proven performer 
always in control 





the A. W. HAYDON CO. delayed reset time 


322 


Protect power tubes in expensive 
transmitting, receiving or 
control equipment two ways 


1. On initial application of line 
voltage, the timer operates as a 
standard Time Delay Relay 
providing the delay equipment 
required to get up to correct 
operating temperature 
Therefore, you can throw your 
load right across the line, and 
plate voltage will not be applied 
unul filaments or heaters warm 
up. This eliminates the need for 
estimating warm-up time, 
preventing premature tube 
failures, 


2. If line voltage fails, an 
escapement in the timer operates 
to provide a Reset Rate which 
can be calibrated to the cooling 
characteristic of the equipment 
“Down time” is kept to a 
minimum, and equipment is back 
in Operation as soon as practical 
after line voltage is restored 
This automatic system takes all 
the “guess” out of operation. 
You Geo that no time is 
wasted — no tube life sacrificed 
by operator error 


Do you have another application 
where a Delayed Reset is 
necessary? These timers will 
undoubtedly solve your 
problems too! 


PREFERRED WHERE PERFORMANCE 





a en - 


delay relays 


Shown in the chart is a typical characteris- 
tic. In this case the Reset Rate is equal to 
the Time Delay. 





ae 


@ECL.05 


ACT TTI 
RET 
ASCO 





‘ ' 4 ? as ’ s ‘ 
| A OU PERErT AL ENG TH OF WOTEREUFTION MINUTES 
ta 


SPECIFICATIONS 


65°F to 160°F 


Vibration: 5-55 CPS with 10g moximum acceleration 
Shock: 30g (1 1ms duration) 


Hermetically sealed units meet militory requirements 
for fungus, humidity, ond salt spray 


Operating temperature range: 


Write for Bulletin AWH 10402 describing 6400 Series 
DC, 11400 Series AC, 24300 Series 400 Cycle 


“A.W-RIAYDON 


235 NORTH ELM STREET, WATERBURY 20, CONNECTICUT 
Design and Manufacture of Electro-Mechanical Timing Devices 


1S PARAMOUNT See us 
at the Automation Show 


Booth 330, Nov. 26 to 30 


Company 


NEW PRODUCTS (continued ) 
diodes are completely encapsulated 
within a thermosetting plastic to 
protect them from moisture, corro- 
sive atmosphere and fungi. 

In addition to their application 
as horizontal syne phase discrim- 
inators, in tv receivers, these di- 
odes are ideal components for bias 
supplies, power supplies for sensi- 
tive relays, in computers and in 
many other circuits. Circle P33 
inside back cover. 





A FEW REPRESENTATIVE SIZES AND SHAPES 


SOLDERING IRON TIPS 
expanded long-life type 


HEXACON ELEcTRIC Co., 130 W. 
Clay Ave., Roselle Park, N. J., an- 
nounces an expanded line of long- 
life Hexclad soldering tips. There 
are 40 stock sizes and shapes to 
choose from. Hexclad tips outlast 
plain copper tips more than ten 
to one and speed up production. 

The new tips have a heavy dur- 
able coating of iron alloy over 
copper base on all exposed sur- 
faces for long wearing qualities. 
Inserted part of the plug tips also 
have a coating (to protect against 
oxidation of the copper) which is 
sufficiently thin so that good heat 
transfer to the tip is maintained. 
These tips retain their original 
shape because they do not erode 
or pit, thus deliver the same heat 
consistently for uniform joints. 
They are furnished tinned ready 
to use. Circle P34 inside back 
cover. 


COAX TERMINATION 
precision wideband type 


HOLLAND ELECTRONICS, 2133 Cen- 
tral Drive South, East Meadow, 
L. L, N. Y¥., has developed a new 
precision wideband coaxial ter- 
mination with type N connectors. 

The WB50N units feature pre- 
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NEW PRODUCTS 


(continued 





NOW...General Plate can give you 
Silver-Cadmium Oxide Contacts 


Th TO P-LAY melas 





General Plate development and volume production of Silver-Cadmium Oxide clad as 
TOP-LAY now means you can get all of the advantages of 
Silver-Cadmium Oxide and TOP-LAY combined: 





* Silver-Cadmium Oxide, properly applied, is an out- 
standing contact material — unusual in its ability to 


~~ resist arc damage. 
\ , 


\ .\ *& High work-hardness and density of both contact facing 
and backing, blanked or formed from TOP-LAY reduces 
mass and deformation . . . prolongs contact life. 


* *& Thermal and electrical capacities are increased when 
compared with Silver-Cadmium Oxide contacts made 
by conventional methods. 


. * The problems of brazing — atmospheres, cleaning and 
X , fixturing — are eliminated. 

These Silver-Cadmium Oxide TOP-LAY ad- reductions and performance improvements. 
vantages, plus the many other advantages offered Benefit today from General Plate’s new Silver- 
by General Plate clad metal contacts, produce as- Cadmium Oxide TOP-LAY .. . for complete in- 
sembly accuracy, design freedom, substantial cost formation, write for Bulletin 728. 


You can profit by using General Plate Composite Metals! 


METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


1311 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
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ANNOUNCING 


For Production of 
| Ultra-Pure Water 


THE 


BARNSTEAD 
f 


SUBMICRON 
FILTER 


Removes Particles 
to 0.45 micron 


(.000016 in.) 


Here is a new Barnstead 
aid for the production of 
extremely pure water, . 

a filter that removes sub- 
microscopic particles from 
distilled or demineralized 
water, This new filter 





permits on a production basis an ultra-fine filtration heretofore pos- 
sible only on a small laboratory scale. The MF Submicron Filter 
provides positive filtration to 0.45 micron. It removes bacteria. 
Removal of the submicroscopic particulate matter from the pure 
water assures better results in work with semi-conductors, transistors, 
charactron tubes, condensers, reactor components, high resistance 
cooling systems ete. 

i:mploys replaceable Millipore filtering membrane, Capacities: 100 
to 500 or more gallons per hour. 

Write for Bulletin 141 for full details on production of water with 
resistance of 10,000,000 ohms or more, and free of organics, 
bacteria, and particulate matter, 


Barnstead 


STILL & DEMINERALIZER CO. 


Obtead Btrts aod Sterstines Coy 





84 Lanesville Terrace, Boston 31, Mass. 


Since 1878 — Stills & Demineralizers For Every Pure Water Need 

















NEW PRODUCTS 


(continued 





cision film-type resistors in rod 
form in a specially designed com- 
pensated structure providing ex- 
cellent broadband characteristics 
with a maximum vswr of 1.1 from 
d-c to 4,000 me. 

The standard 50 ohm unit cor- 
rectly matches the output im- 
pedance of slotted lines, signal 
generators and _ short  rise-time 
pulse generators. Similar units 
with other resistance values can 
be supplied to match any special 
equipment. The units serve also 
as correct loads for filters, atten- 
uators and directional couplers. 

The WB50NM unit includes an 
AN UG-21B/U (male) connector 
and the WB5ONF unit includes the 
corresponding female 
(UG-23B/U). Other 
types can be supplied. Circle P35 
inside back cover. 


connector 
connector 





RECTIFIER STACKS 

of the silicon type 

TRANSITRON ELECTRONIC  CORP., 
Melrose 76, Mass. The TL series 
of silicon rectifier stacks combines 
the superior performance of sili- 
con rectifiers with the versatility 
of stack mounting. They overcome 
the basic limitations of ger- 
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NEW MINIATURE SERVO 


40% Lighter, 10% Smaller 


Here, no bigger than your thumb, is the smallest prac- 
tical servo control motor currently produced. Com- 
bined with Transicoil’s new Size 8 motor driven 
induction generator, and powered by a new completely- 
transistorized servo amplifier, this motor offers you 
the unusually high torque-to-inertia ratio of 28,000 
radians/sec’. 

Compared with a Size 9 control motor—until now, 
the smallest practical unit available—Transicoil’s new 
Size 8 measures only 0.75 inches in diameter, 10% 
smaller, and weighs only 1.4 oz., 40% lighter. Yet it 
operates on standard voltages from 26 to 52 volts, and 
52 volts with center tap, at 400 cps, permitting push- 
pull transistor application. 

Hence, just as Transicoil’s introduction of plate to 
plate wiring eliminated the transformer, once neces- 
sary in servo systems, the Size 8 units and transistor 
amplifiers mark another milestone in miniaturization. 

This is just one more example of how Transicoil can 
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Size 8 Motor Driven Induction Generator 
and Transistor Amplifier. All units of the 
Size 8 system have been designed for 
moaxzimum performance mn minimum 
space. 


solve your control problems whether they involve 
miniaturization or control complexity, and go on 
to manufacture systems and components of the 
utmost precision and accuracy. You pay only for 
results—on a fixed fee basis for equipment deliv- 
ered and performing properly. 

Technical data on the new Size 8 combination 
and the transistorized amplifier is yours for the 
asking. But you’ll end up with a better system if 
you write outlining your servo control problem, 


TRANSICOIL CORPORATION 
Worcester, Montgomery County - Pennsylvania 


Want more information? Use post card on last page 325 








PRECISION TRANSDUCERS 


co PRESSURE OPERATED POTENTIOMETERS 
Outputs: Linear and nonlinear functions of 
applied pressure. 
Resistances; 100 to 50,000 ohms. 
Ranges: 0-5 to 0-5000 psi. 
Types: Absolute and differential. 


Vibration Ambient: 0 to 55 cps, 0 to 500 cps, 
and severe vibration 25g to 2000 cps. 


Construction: Hermetically sealed. 


Write for Pressure Operated Potentiometer Bulletin 


@ ULTRA-SENSITIVE PREssURE SYSTEM 


Output: 50 volts at full scale. 

Range: + % psi, differential, 

Resolution: 1 x 10°° psid, 

Zero stability: Better than 1 x 10°3 psid. 


Write for Bulletin EPMS 


@ RESISTANCE BRIDGE PRESSURE PICKUPS 


Sensitivity:5 mv/v at full scale. 
Ranges: 0-10 to 0-1500 psi. 

Types: Absolute and differential. 
Construction: Hermetically sealed. 


Write for Bulletin No. 7 


@ rate OF cums 


Ovtputs: 5 volt signal and/or dial indicator. 
Range: + 25,000 ft./min. 

Time constant: 0.2 sec. at sea level to 2 sec, at 
50,000 ft. 


Write for Vertical Speed Transducer Bulletin 
















@ RESISTANCE THERMOMETERS 


Resistance: 5 to 500 ohms at 32°F, 
Materials; Platinum or nickel. 
Range: ~350 to +2000°F. 
Types: Liquid, surface, gas. 


Choracteristics: Corrosion proof, severe vibra- 
tion ambient, fast speed of response. 


Write for Resistance Thermometers Bulletin 


For Transducers See Trans-Sonics 


Trans-Sonics, Juc. 


P.O. BOX 328 * LEXINGTON * MASSACHUSETTS 
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NEW PRODUCTS 


continued) 


selenium and 
oxide to provide trouble-free oper- 


manium, copper 
ation under severe environmental! 
conditions. 

The TL series provides reliable 
operation at temperatures up to 
150 C, and features voltage ranges 
up to 5,100 v rms, and 
ratings up to 10 amperes. Standard 
stack available for 
single-phase, three-phase and six- 
phase power supply circuits. 

The 


designed to meet 


current 


types are 


> Uses series is especially 
the critical re- 
quirements of missile, aircraft and 
other military equipments. Four 
JAN type rectifiers, the 1N253, 
1N254, 1N255 and 1N256, may be 
optionally incorporated into these 
stacks. 

Complete specifications and 
ratings are found in the manufac- 
turer’s bulletin TE-1342. Circle 
P36 inside back cover. 





COMPUTING INDICATOR 


with a variable gate time 

DYNAC, INC., a subsidiary of Hew 
lett-Packard Co., 395 Page Mill 
Road, Palo Alto, Calif. Precise 
measurements of speed, rpm, pres- 
thickness and numerous 
other quantities can now be 
directly in the desired units with- 
out time-consuming conversion cal- 
culations. The DY-2500 is an elec- 
tronic counter with a variable gate 
time that functions as a multiplier 
of the transducer input to provide 


sure, 


read 


| direct readings. 


> Features—Included is a front 
panel plug-in board that automat 
ically sets any predetermined con- 
version multiplier. Gate time may 
also be selected manually and is 
adjustable from 0.0001 to 0.9999 in 
0.0001-sec 


increments. There is 


1956 — ELECTRONICS 


November, 








Pana eaPy ee . x 
w~, Ciel doer pe. 4 a sy 
peer) Vo) ya eee ‘ - AIEEE I ee . 
s rn dhe . \ a 

par Seana 


Oe 7 
HOLY COW! I 


i 





ef 


yn, 


Ps) AY 
A . Ly een 
f yer 
ces = A 
PANS are” phere lence 
: om ~ C5 
et er Ge » bo 


‘eae see apeK fo FVD es 
...0r however you express it- 
that’s your business... But — af 


you're an Electronic Engineer 
looking for a good position 


THATS OUR BUSINESS! 
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DOPPLER AND INERTIAL We offer opportunities for advancement within a 
RADAR SYSTEMS rapidly expanding medium-size company. You'll 
AIRCRAFT INSTRUMENTATION benefit from the close personal association of a 
AIRBORNE RADAR AND small laboratory with the versatility of a larger 
COMMUNICATIONS ‘zat , , 
zation. 
DATA PROCESSING Cone 
EQUIPMENT 
YOU MAY OBTAIN: 
DIGITAL COMPUTERS 
TRANSFORMER DESIGN » top starting salaries » progressive wage reviews 


» better starting positions )p continuous profes- 
sional development ) unique educational advan- 
tages ) full tuition for day or evening study 
at Boston’s leading Universities 


Send your resume or request for 
additional information to: 
DR. M. A. MEYER. . Chief Engineer 
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Remember — 


LABORATORY FOR ELECTRONICS, INC. 
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BeoOosTtOoN 14, MASSACHUSETTS 
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NEW PRODUCTS continued) 


also provision for a second input 
to permit measuring ratios of two 


Compact iu WEE oe 
Ta Ta | eee = — as en- 


A pushbutton on the front panel 
permits a quick check of proper 


operation. Circle P37 inside back 
JOHNSON TYPE "S” CAPACITORS cover. 


eT TI ai sy 


- | 





HIGH-POWER TRANSDUCER 


magnetostriction type 


ACOUSTICA ASSOCIATES, INC., Glen- 
wood Landing, L. I., N. Y., has de- 
signed a high-power magnetostric- 
tion-type transducer for large 
scale ultrasonic cleaning, degreas- 





The Johnson Type "S” capacitor falls midway between rel pa ing, descaling, plating and other 
the type "M" and "K"’ capacitors in physical size. Design T Amn MT metalworking and finishing opera- 
is compact, construction rugged! End frames are DC-200 1 ©) att, f {) wh tions. This 400 w, 25 ke transducer 
treated steatite— plates are nickel-plated brass, Avail- aol) bye? a a 1 eubowmatl - 

able as a “single” type, the ''S" capacitor has a plate ow Can DS STOUPSG CRVEIHAY ON CX- 


spacing of .013” with a peak voltage rating of 850 isting process equipment and 
volts, Other spacings are available on special order. Square mounting studs driven in tandem by electronic or 
tapped 4-40 on 17/32" centers. Available with straight shaft, screwdriver shaft, 


or locking type screwdriver shaft. Single hole mounting types available on . : 
quency generators ranging in 
special order. 


power from 2,000 to 150,000 w. 
It can be used with liquids at 


rotary-driven above-audible fre- 


















Capacity per Section 
_ Mex Min 


Type 
No 





148-1 1588 temperatures far above boil point, 
148-2 2588 spree te? ee eR ee 
148.3 3588 thus ove reoming limitations inher- 
148-4 5088 ent to barium titanate transducers. 
148-5 7558 . q The new transducers may well be 

148-6 10088 100 4.5 1434 : 
—- the answer to many industrial 
For complete information on all Johnson electronic components, write for your 7“ cae = wastete ot Gabe 
free copy of Components Catalog 977. proviems i & Variety OF He:cs. 


Circle P38 inside back cover. 


STEATITE AND PORCELAIN INSULATORS 


MICROWAVE MULTIPLEX 
with plug-in crystals 


Fracture resistant, dense molded and glazed for low moisture 
absorption, Stand-Off and Feed-Thru insulators designed with 
extended creepage paths for maximum voltage breakdown 
ratings. Types available with built-in jacks to accommodate 
standard banano plugs. Hardware is nickel plated — excellent 
for exposed applications, Write for full information. 


RabIo Corp. OF AMERICA, Camden, 
N. J., has announced microwave 
multiplexing equipment designed 
with simple plug-in crystals for 
quick, economical channel fre- 





ae ee eee ee 


~~ — 


Mi 


quency selection and change. 





dk) fF. Sohmsom Company Engineers Wanted 


; > leatures The multiplexing 

e or unusval engineering : . . : : 

2320 Second Averwe S.W Waseca, Minnetota = ang technical employment equipment features identical indi- 
« tuniti fet ) . . . 

Capacitors « Inductors « Knobs « Dials « Sockets « Insulators ¢ Plugs © Jacks « Pilot Lights eaohaesion Saeamen. V idual channel units which can 
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These guarantee superior quality in all TRIPLETT meters e Simplicity of frame construction assures easy, accurate 
i nment in servicing 
¢ High torque to weight ratio for extra rugged movement. lignment in ss 
Specially developed bearings withstand severe vibration e Dials are all metal—no paper dials are ever used—will not 
I I g pay 
and reduce friction to a minimum. become abrasive, warp, crack or discolor under normal 
' ¢ Bearings are microscopically graded not only for depth and conditions. (Printing presses in Triplett’s own plant allow 
radius, but also for polish. Only best quality jewels are used fast, inexpensive service on special dial requirements.) 
' e Extra strong ribbe pinters ecisely bali with t : 
; | ¢ Unique hardening method assures uniformly hard pivots : betes ibbed pointers precisely balanced with triple 
E lide and lock” adjusting weights. 
: g ° High flux scientifically aged alnico magnets for greatest ' 
: e Insulations pr sextras Wi > é tages, 
' : permeability. Micrometrically balanced all metal frame sulations provide extra allowance for breakdown voltages 
' 
‘- 1 construction protects bearings against vibration from any ¢ All metal parts processed, all molded parts pre-cured to 
oe 
5 direction. eliminate distortions from stresses and strain 
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directional couplers 
monitor ANTRAC 
right...herel 











The Army's multi-channel AN/ 
TRC-24 transmitter relies on Micro 
Match Directional Couplers for 
continuous RF Power monitoring 
and VSWR indication. They give 
positive confirmation of the trans 
mitter and antenna system's per 


formance 


MicroMatch Directional Couplers 
give your transmitters these in 
valuable features at extremely 
low cost. Their output is essentially 
independent of frequency over 
the range of 20 to 2000 mega 
cycles. They ore adjusted to pro 
duce full scale meter deflection 
at power levels of 1.2 watts to 
120 KW. Accuracy of power meas 


vrement is + 5% of full scale 


WRITE FOR OUR 50-page catalog. 


WHEN MICROMATCH IS BUILT IN- 
YOU KNOW WHAT'S GOING OUT 





NEW PRODUCTS 





(continued) 





be used interchangeably for oper- 
ation on any frequency in the 
microwave modulation spectrum. 
Frequency assignment is made 
simply by insertion of an appro- 
priate plug-in crystal. 

The equipment (type MV-124) 
can be used with all RCA micro- 
wave systems, as well as with 
other systems engineered for ssb 
operation. This multiplexing sys- 
tem permits simultaneous trans- 
mission of up to 24 different sig- 
nals in the microwave band from 
10 to 130 kc; can be used for trans- 
mission of any combination of tele- 
phone, teletype, telemetering, fac- 
simile and control signals simul- 
taneously; and can be expanded 
economically for greater signal 
capacity by stacking groups of 24 
channels. Circle P39 inside back 


cover. 





MERCURY SWITCH PULSER 
for spectrometry measuring 


HAMNER ELECTRONICS Co., INC., 
Princeton, N. J. Designed for cali- 
bration and_ stability measure- 
ments involving scintillation spec- 
trometry circuits, Hamner’s 
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HEAT 

DIELECTRIC STRENGTH 
MOISTURE 

CORROSION 
MECHANICAL STRENGTH 
COST 

SPACE 


Which is your biggest 
insulation problem? 


Your 3M technical man can show you a “SCOTCH” Brand Product to solve it! | 


Minnesota Mining and Manufacturing Co. offers a you select the right product to solve your problem is 
complete line of “SCOTCH” Brand Electrical Products your local 3M technical representative. Ask him 
to meet your insulation needs. And the man to help about these products, for example: 


eH ' y 
*% 





MYLAR* TAPE (Polyester Film): One of 
the most stable of pressure-sensitive ad- 
hesive tapes. Has extremely high dielec- 
tric strength. Insensitive to heat, cold, and 
moisture; resists chemical action; is al- 
most impossible to tear. With true thermo- 
setting adhesive 





PAPER-BACKED TAPES: These widely- 
used “work horses” have purified crepe 
or flatback paper backings, unified by 
impregnation with an electrical grade 
saturating solution. With true thermosetting 
adhesive 





ENCAPSULATING AND IMPREGNAT- 
ING RESINS: “SCOTCHCAST” Brand 


“PTF” TAPE AND FILM (made of 
TEFLON®* Resin): High degree of chemical 
inertness; great mechanical strength; a 
minimum of pinholes; excellent electrical 
properties over a wide range of tempera- 
tures and frequencies. Available as pres- 
sure-sensitive adhesive tape or as fused 
or unfused film 





VINYL PLASTIC TAPES: Conform 
smoothly to odd shapes and contours 
Pressure-sensitive adhesive sticks tight at 
light finger pressure. Resists acids, oil, 
alkalies, alcohols, water, sunlight, and 
weathering. Offers high dielectric strength. 


Electrical Products Division 
3M Co., St. Paul 6 Minn. 


|] POLYESTER TAPE [) PTF 


} GLASS CLOTH TAPE 
(_) Have a 3M Technical Man call. 


Name 


Company 


Please send me complete information on products checked: 
TAPE () ACETATE CLOTH TAPES 
[] PAPER-BACKED TAPES }) VINYL PLASTIC TAPE 

| “SCOTCHCAST” EPOXY RESINS 


ACETATE CLOTH TAPES: the ultimate 
in non-corrosive tape for fine-wire coils 
Acetate cloth or acetate film cloth back- 
ings available — all with pressure-sensitive 
adhesive. Good moisture resistance; at- 
tractive appearance. With true thermo 
setting adhesive. Also available with 
acetate film or acetate film fibre backings. 





GLASS CLOTH TAPE: Heat-resistan? 
glass cloth backing won't burn, shrink, or 
rot. Thermosetting adhesive cures at 120° 
C. for two hours to form a strong, perma- 
nent bond. High resistance to varnish 
solvents. With true thermosetting adhesive 


=-e=<==== CLIP AND MAIL FOR COMPLETE INFORMATION-«<------—4 


PRODUCT OF 


3M 


RESEARCH 


Epoxy Resins are available with a wide RR ee hy |S ae ree ati ih eh ie) ale 08 on So 
range of characteristics which equip them 
for innumerable applications. High me- City Zone State 


“eee ee ee ee ee ee ee ee 


chanical and electrical strength and 
moisture resistance. Available in rigid or 
flexible forms, filled or unfilled. 


The terms “SCOTCH” and “SCOTCHCAST” are registered trademarks of Minnesota Mining and 
Manufacturing Co., St. Paul 6, Minn. Export Sales Ofhce 9 Park Avenue, New York 16, N. Y, In 
*Reg. T.M. DuPont Co Canada: P.O. Box 757, London, Ontario 
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NEW PRODUCTS continued 


N-101 mercury switch pulser fea- 
tures a continuously adjustable 


The answer to your current project [ii Omumematilaronss 
PM MAM ME) MIM EASA MMM | 22 0) either polarity and i con. 


4 tinuously variable with better 
with Nils hi ite than 0.1-percent linearity. 

jattery pulse source and stabil- 

ks . i ity are better than 0.1 percent per 

SYTHE LEICA LCC Instruments day after initial warm-up. It op- 

erates on 115 v 60 cps, 18 w. The 

N-101 is constructed on the popular 

| Variflex chassis for relay rack 

| mounting or table top use. Lit- 

erature is available. Circle P40 

inside back cover. 





DIGITAL OHMMETER 


is completely automatic 





ELECTRO INSTRUMENTS, INC., 3794 
Rosecrans St., San Diego 10, Calif., 
has developed a completely auto- 
matic digital ohmmeter. With 
modification L, the new instru- 


If you think Stromberg-Carlson makes telephones only for office 
or home conversation, you should know how many instruments 


we offer for specialized jobs. ment displays 5 digits, presenting 


Shown above are just a handful, developed for somebody’s quick, accurate measurement 
special project. which are visually indicated on a 
Suspended-type ‘phones, great space-savers; used either in true, digital, in-line read-out. Ac- 
dial or manual service. curacy is within 0.01 percent, +1 
Remote-control instruments, such as we make to work with digit, from 0.01 ohm to 100,000 
dictating machines. “Press-to-talk,’’ “Press-to-receive” and ohms with ranges to 10 megohms 


at reduced accuracy. 

Range is indicated by a lighted, 
automatically-positioned decimal 
point and by the symbol 9 or a 
Ko in the extreme right window. 
Average reading time is approxi- 
mately 1 sec. Overall panel size 
of the unit is 7 in. by 19 in. It is 
designed to be mounted in 
standard racks. 

The digital ohmmeter is es- 
sentially a self-balancing bridge 


“Press-to-control” handsets, very popular in two-way radio 
applications. “1574” telephones, with a special 
key for transferring calls (or other functions) 
from one line to another. 


NEW CATALOGUE, with complete description of all 
special-project instruments, sent vou on request. Or 
for a specific problem, just write 





with the unknown resistance one 


STROMBERCG-CARLSON COMPANY arm of the bridge. Balance is 


A OIVISION OF GENERAL DOYNAMICS CORPORATION achieved by automatically adjust- 


Telecommunication Industrial Sales + 1|4 Carison Rd. + Rochester 3, N.Y. ing a digital rheostat with step- 
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FREE 


Making possible for you 


the maximum utilization 


of available design theory 


This book will be given to you 
with your first selection and 
charter membership in the McGraw-Hill 
Electronics and Control Engineers’ Book Club 





Announcing... 


a new McGraw-Hill Book Club 
for Electronics and Control Engineers 


The McGraw-Hill Electronics and 
Control Engineers’ Book Club is 
being organized to provide you 
with a technical reading program 
that cannot fail to be of value to 
you. It will bring to your atten- 
tion outstanding books in your 
field which, through a variety of 
human reasons, you might other- 
wise miss. 


Stop here for a moment and check 
the ten important books listed in 
the coupon. How many of these 
books do you own? Have you been 
denying yourself the stimulus, the 
positive help that they could give 
you? They are the contributions 
of specialists in almost every 
branch of your fleld—authorities 
who offer their practical guidance 
for your use at any time. Possibiy 
ust one idea from one of these 

oks could mean more to you in 
actual] dollars and cents than many 
times the cost of the book. Add 
any one of them to your personal 
library and you are apt soon to 
number it among the most effective 


working tools in your possession 
The choice is yours. These ten 
books suggest the quality of the 


volumes which will be made avail- 
able to you as a member of the 
Club, All selections will be chosen 
by the editors of the McGraw-Hill 
Book Company whose thoroughgo- 
ing understanding of the stand- 
ards and values of the literature 
in your field will be your guaran- 
tee of the authoritativeness of the 
selections. 


From this point on, the choice is 
yours. We ask you to agree only 
to the purchase of three books in 
a year. Certainly out of the large 
number of books in your field of- 
fered you in any twelve months 
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there will be at least three that 
you would buy in any case. By 
joining the club, you save yourself 
the irritation of shopping and save, 
in cost, about 16 per cent from 
publishers’ prices. No comparable 
program could be so convenient or 
so economical! 


How the Club operates. Wvery 
second month you receive free of 
charge The Electronics and Con- 
trol Engineers’ Book Bulletin (ia- 
sued six times a year). This gives 
complete advance notice of the 
next main selection, as well as of 
a number of alternate selections. 
If you want the main selection you 
do nothing ; the book will be malled 
to you. If you want instead an 
alternate selection, or if you wish 
no book at all for that two-month 
period, you notify the Club simply 
»y making use of the form and re- 
turn envelope provided with each 
Bulletin for this purpose. 


You need not accept a book every 
other month. The purchase of as 
few as three volumes in one year 
fulfills all your membership re- 
quirements. And if you choose, 
you may cancel your membership 
anytime after accepting just three 
books. 


Send no money—Just the coupon. 


Why not immediately enjoy the 
stimulus and pusitive nemp toils new 
program can afford you? By tak- 


ing advantage of this special offer, 
you will receive absolutely free Dr. 
John G. Truxal’s Automatic Feed- 


back Control System Synthests, 
together with your choice of any 
one of the ten books shown above 
as your first selection—at the 


special Club Price. 
So mall the coupon today! 









E by John G. Truxal 


Associate Professor of Electrical 
Engineering 
Polytechnic Institute of Brooklyn 


Published 1955 


| Publisher's 
, Edition, $12.50 


Automatic Feedback 
Control System Synthesis 


A notably complete and current compilation of methods 


useful in the design of feedback systema. 


This graduate- 


level account of modern feedback theery, with emphasis on 


the synthesis 


of feedback control systems, 
abundance 


of worked examples and 


includes an 
concise summaries 


which make it invaluable for both advanced students and 


practicing engineers 
“The book is highly recommended to all engineers.” 


Physics Today, August, 195 


‘Mail Entire Coupon to: 


The McGraw-Hill Electronics and Control Engineers’ Book Club 
330 West 42nd Street, New York 36, N. Y. P.O. Box 97 








Please enroll me as a member of the Blectronics and 
Control Engineers’ Book Club. I wish to take as my 
| first selection the book checked below 
C) Centrot of Nuclear Reactors [) Analog Methods in Computation 
| and Power Plants by M. A and Simulation by W. W. Soroka, 
Schultz, Westinghouse Wlectric Professor of Engineering Design, 
Corporation. Publisher's Halition, University of California, Publish 
$7.50. Club Price, $6.40 er’'s Edition, $7.50. Club Price 
$4.45 
| (0 Transistors by Abraham Cob The Compleat Strategyst by J 
lenz, Transistor Products Ine. and ). Williams, Head of the Mathe 
| H L. Owens, Texas Instrument matics Division, The Rand Corpor 
| Company. Publisher's Edition, ation. Publisher's Edition, $4.75 
$6.00, Club Price, $5.00 Club Price, $4.10 - 

} C1) Centrot. System ynamics ty 
| o Etaswronts ane Rete Comtneer Ww KK Pvans, Controls Croup 
| ee ; of Blectriesl Bnatneer. Leader, Flectromechanical Png 

ood = oc neering Department, North Ame 

| ing, Stanford University Publish . 
rs Edition, $12.50. Club Price jean Aviation, Ine. Puliist 

\ oa , _ Faition, $7.00. Club Price, $5.9 

| se () Electronic Measurements, 2nd 
C) Introduction to Electronic Ana- ed., by F. BK. Terman, Professor 
logue Computers by ©. A. A. Wane of Blectrical Pngineering and J 
Senior I’rincipal Scientific Officer, M. Pettit, Associate Professor of 
Royal Aircraft Futablishment, Flectrical Engineering, Stanford 
England Publisher’s Edition University. Publisher's Faition 
$6.50. Club Price, $5.50 $11.00. Club Price, $0.36 


a Elements of Servomechanism 

[) Linear Feedback Analysis by J heory by G. J. Thaler, Assorlat: 

G. Thomason, Radio Research Professor of Blectrical Pngineer 

Katablishment, England. Publish ing, U. & Maval Postgraduat« 

ers Edition, $8.50. Club Price, School. Publisher's Edition, #7.50 
Club Price, $4.45 


I am to receive FREE with the book checked above s pa copy af 
Automatte Feedback Control System Bynthesia, You will bill me for my 
first selection only at the special club price, plus « few additional cents 
for wtage and handling. (The Club assumes thie charge on prepaid 






| $7.25 
} 


Forthcoming seleetions will be deseribed to me in advance and I may de 
cline any book. I need take only 3 selections or alternates in 12 months 
| of membership. All further selections I choose will be at the member's 


wpecial price 
No-risk guarantee. If not completely satisfied, | may return my Gret 
| shipment within 10 days and my membership will be canosiet 


Name .. (Please Print) 
POATORE once eee REE E EERO EE EEE EEEEEEEETEEEEEEEEENEED eee 
City Zone State Et 
This offer is available ently in the United States and ite possessions 


in Canada write McGraw-Hill Canada, 263 Spadina Road, Verente 4, 





MODEL 278 6/12 SERIES 


CONTROLLER 


VHF-AM TWO-WAY RADIO 


FOR AIRPORT VEHICLES 
AND GROUND STATIONS! 


NOW? 42 vou 


The CONTROLLER mobile 
unit was specifically designed 
for airport vehicles requiring 

two-way communication 

with control towers and 
other aeronautical services 

such as airlines, flying schools 

Unicom, C.AP., et 
For use in ramp jeeps, electrician’s 
trucks, crash trucks, tow tractors, snow 
plows, executive cars police cars and at 
temporary locations such as construction sites 





Complete Mobile Package 
Model 278-£-6/12-2 


$398 0... 


FEATURES: 


th FREQUENCY RANGE: 118 to 152 MC. crystal 
controlled (CR-18/U crystals 

SINGLE OR DUAL CHANNEL: moximum spread 
500 Ke 

POWER OUTPUT: 3 to 4 watts, more than enough 
for airport service. 

LOW BATTERY DRAIN: total standby 8 amps. at 
6 volts, 5 amps. at 12 volts 

UNIVERSAL: instantly ch ingeable from 6 to 12 
volt operation 

COMPACT: under dash or trunk mounting, case 
5" x 11" x 13 

LOW COST MAINTENANCE: the CONTROLLER 


has earned an excellent reputation for 





trouble-free operation. High quolity 
st indard m inufacturers parts used and 
identified for easy replacement at your 
local supplier 
OPTIONAL ITEMS: V AC adapter for operating 
mobile unit from 110 or 220 volt AC. 
V Hand carried case for portable use 
V Weatherproof case and speaker 


\\ ATTENTION DEALERS! 


» < 
Write for available ’ A 
; * territories. a 


Complete specifications and 


price list sent on request. 















NEW PRODUCTS (contimved 
ping switches. Complete specifica- 
tions and price information are 
available. Circle P41 inside back 
cover. 





BREAKOUT CABLE 


for missile wiring 


PACIFIC AUTOMATION PRODUCTS, 
INc., 1000 Air Way, Glendale 1, 
Calif. Developed specifically for 
missile wiring, but adaptable 
to commercial applications, is a 
multi - branch multi - conductor 
breakout cable now being pro- 
duced. In this breakout are 141 
conductors. Although terminating 
in a 3-branch breakout, this cable 
permits continuous circuitry as 
there is no junction in the break- 
out. Circuits can be completed be- 
tween any two or all three 
branches of the breakout without 
originating in the prime cable. 

The cable has a flexibility from 

65 F to +175 F. Connectors are 
sealed against moisture and dirt. 
Details on the manufacture of this 
3-branch breakout and other elec- 
tronic cable are covered in bulle- 
tin 159. Circle P42 inside back 
cover. 


COUNTER TUBE 


features small size 


SYLVANIA ELECTRIC PRODUCTS INC., 
1740 Broadway, New York 19, N. 
Y. Type 6879 miniature cold 
cathode decade counter tube was 
developed for specific application 
in fire control equipment. It is 
also designed for use in computers 
and various military equipments, 
where its small size offers space- 
saving advantages. 

Important decade counter tube 
features include very low power 
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The precise answer 
to an exacting 


cable problem 


« Special IIl-conductor 
telemetering and instru- 
mentation cable devel- 


oped for guided missile 


work ... Cables of the type used 
for instrumentation and telemetering 
must operate faultlessly. Dielectric 
requirements are especially exacting 
in preventing attenuation of low-level 
signals. 

The project engineers at North 
American Aviation, Inc., designed a 
111-conductor cable that would have 
the necessary low-loss characteristics, 
provide trouble-free operation and 
adequate service life. The cable was 
used by North American for guided 
missile work at the Air Force Missile 
Test Center in Florida. 

Electrical characteristics 


Rigid control of electrical character- 
istics is of primary importance in the 
manufacture of this cable. A poly- 
vinyl chloride insulating compound, 
Rome Synthinol® adequately meets 
specifications and provides an eco- 
nomical solution to specification re- 
quirements. Capacitance is controlled 
by strict adherence to the specified 
wall thickness of the insulation and 
by controlled cabling which properly 


Lominated Fiberglass tape 


over each triplet 


Heavy Rome Synthinol® jocket 
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Rome Synthinol jacket 


spaces the conductors comprising 
each of the 37 individually jacketed 
triplets. 

These components and their con- 
trolled fabrication prevent attenua- 
tion of the low-level signals which 
this cable is designed to carry—a vital 
design factor in instrumentation and 
telemetering cables. 

The ingredients of success 

Three organizational factors enable 
Rome to handle tough cable specifica- 
tion problems like this regularly. First, 
comes engineering competence—ex- 
perience with electronic circuit prob- 
lems. Next, production facilities and 
uncompromising control of quality. 
(For example, Rome utilizes a pho- 
toelectric gauge to maintain close 
control of diameter limits on insula- 
tions and sheaths. This control proved 
to be especially valuable with the 
cable described here.) And, finally, 
comes the unmeasurable factor of 
production know-how which is so 
important in meeting exacting and 
unusual design requirements for 
multi-conductor constructions. 

Designing and manufacturing spe- 
cial cables is a regular occupation of 
ours. To see how Rome can help you, 
contact your nearest Rome Cable of 
fice or write us direct. 


Rome Synthino! insulated triplets 
twisted with fillers 


Want more information? Use post cord on last page. 
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+V4% REGULATION 
3-36 VOLTS, 15-AMPERE 
D.C. POWER SUPPLY 


++} 
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ROLL CA CL | 


line transient-free 





TUL Ao power | 


tt tl 


Stablvolt® 


MR 532-15 D.C. POWER SUPPLY 


SHORT CIRCUIT-PROOF 


EXCELLENT STATIC and 
DYNAMIC REGULATION 


VERY LOW RIPPLE 


NO TUBES, 
NO MOVING PARTS 


ULTRA-FAST RESPONSE 


LOW INTERNAL 
IMPEDANCE 


Exclusive MRC dual magnetic, tubeless circuitry 
efficiently isolates line voltage transients from the 

d.c, output, giving you precision regulation unobtainable 
with conventional magnetic amplifier-type voltage 
regulator systems. Circuit uses high-performance flux 
oscillators in connection with high-gain magnetic 
amplifiers, eliminating vacuum tubes, mechanical 
references and other delicate elements, and providing 
excellent dynamic and static regulation. 


The MR 532-15 is short circuit-proof. When short 
circuited, line current is automatically limited, protecting 
power supply from internal damage. Normal operation 

is resumed automatically —no re-setting of switches, 

no fuses, no downtime, Extremely wide voltage range is 
accomplished by means of static magnetic circuitry. 

No transistors—no variable transformers. 

A superior performer for industrial, laboratory and 
original equipment applications. Competitively priced. 


Write for complete 


technical data 

























Model MR 532-15/SPECIFICATIONS 





Size: 17.5° wx 12.5° hx 15.5" d (also 


Type: Dual magnetic regulated avail, for 19" st’d rack mt.) 
Input: Voltage Range 80-150V Weight: 150 # 
Frequency Range 57-63 cps 
Output: Voltage Range 5-32V DC 
Extended Range 3-36V DC RESULATION 
Current Range 0-15A DC Static: Dynamic: 


Short Circuit Current 30A 0C 
Voltage Adjustment: Continuous with vernier 
Ripple: less than 50 millivolts 

entire voltage range 
Response time; less than 25 milliseconds for 

line transients 
max. 150 milliseconds for 
load transients 


+V%a% for 80-150V 
line change 

t ¥2% for 0-15A 
load, 5-32V range 

+ 1% for extended 

voltage range 


less than 1% for 
10% line transient 

less than 1.5V for 
10% toad 
transient 


magnetic 


research corp. 


200 CENTER STREET, EL SEGUNDO, CALIFORNIA, 


Phone: ORegon 8-8921 
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NEW PRODUCTS 


(continued) 





requirements, long life (no fila- 
ment to burn out), incorporation 
of a number of functions in one 
envelope and circuit simplicity. 

The 6879 is similar in electrical 
characteristics to the 6802, except 
that it has three output cathodes 
(numbers 0, 8 and 9) instead of 
four. An output of at least 15 v 
is provided, and the standard 
circuitry frequency range is zero 
to 5,000 pps—up to 10 ke with 
special circuitry. Circle P43 in- 
side back cover. 





MINIATURE RELAY 


is hermetically sealed 


MAGNECRAFT ELEcTRIC Co., 3350 
West Grand Ave., Chicago 51, Ill. 
Developed for the reliable switch- 
ing of a great variety of circuits, 
a new 6 pdt hermetically sealed 
relay is available with 
contact arrangements and 
tact rating up to 5 amperes. It 
can be furnished with specially de- 
signed dry circuit contacts. 

For d-c operation, it is available 
in a wide range of coil operating 
voltages or currents. It is fur- 
nished hermetically sealed with 
20-pin octal plug or 20-pin solder 


various 


con- 
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NIISSILE 


SYSTENES 


FLIGIVT 


CONTROLS 


echbeed MISSILE SYSTEMS 


G. D. Schott (second from left), Flight Controls Dept. Head, discusses new 
techniques in the mechanization of autopilots with R. D. Wertz (left) 

Flight Controls Research Engineer; R. J. Niewald, Flight Controls Analysis 
Section Head; and B.C. Axley, Servomechanisms Analysis Group Engineer 


One of the most critical problems encountered in the development 
of a successful missile system involves attaining rapid responses of 
controls consistent with system stability. Moreover, it is a problem 
of increasing importance as new aerodynamic configurations 
require major advances in flight controls performance 


At Lockheed, Flight Controls engineers are developing unique control 
methods to cope with this growing problem. Their expanded activities 
have created new positions for those possessing experience and 

a high order of ability in: 


Hydraulic servomechanisms 
Circuit design 

Aerodynamic stability and control 
Flight analysis 

Autopilot simulation 


A number of the positions now open are on supervisory levels 
Inquiries are invited for positions at Lockheed’s Engineering Centers 
in Van Nuys and Sunnyvale, California 


DIVISION research and engineering staff 
LOCKHEED AIRCRAFT CORPORATION 


VAN NUYS + PALO ALTO SUNNYVALE, CALIFORNIA 








This Type 240-A Sweep Signal Generator built by Boonton Radio 
Corp., Boonton, N. J., is designed to operate at controlled output levels down 
to 1/10 microvolt. To prevent RF leakage between the oscillator chassis and 
oscillator cover, Boonton engineers specified a METEX RF gasket at this 
critical joint. This METEX RF gasket, knitted of monel wire, prevents RF 
leakage so successfully that peak performance is obtained at minimum output 


levels where leakage was previously experienced. 


METEX RF Shielding, knitted of monel, aluminum or silver 
plated brass wire, combines maximum conductivity for efficient perform- 
ance with inherent resiliency that assures continuous line contact between 
imperfect mating surfaces. Interlocked loops, knitted of continuous wire 


strands, assure maximum cohesion. 
If you have a problem involving RF shielding in electronics 


or related equipment, write METEX, today! 
) 


I, ELECTRONICS DIVISION 
METAL TEXTILE CORPORATION 
ROSELLE, NEW JERSEY ° 


NEW PRODUCTS continued 


terminal header. It is also avail- 

able open or with dust tight en- 

closure. Descriptive literature may 

be had on request. Circle P44 in- ei 
side back cover. 
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FLOW RATE INDICATOR 
for logarithmic panel use 


FISCHER & PORTER Co., 808 Jack- 
sonville Rd., Hatboro, Pa., has de- 
veloped an inexpensive flow rate 
indicator for use with the com- 
pany’s turbine type primary me- 
tering elements. Known as the 
industrial logarithmic panel indi- 
cator, the new unit converts the 
output signal of the turbine meter 
into a series of pulses of constant 
amplitude at a frequency equal 
to that of the turbine meter out- 
put and, therefore, proportional to 
volumetric flow rate. 

These pulses are integrated in a 
d-c milliammeter providing an in 
dication proportional to frequency 
and hence to flow rate. External 
terminals are provided for pulse 
and d-c mv output signals. A 
shaded pole panel meter with a 
logarithmic characteristic is em- 
ployed to provide uniform rate ac- 
curacy of 2 percent at a short 
term repeatability of 0.5 percent 
of rate. Circle P45 inside back 
cover. 


PREAMPLIFIER 
vibration pickup type 


BRUSH ELECTRONICS Co., 3405 Per 
kins Ave., Cleveland 14, Ohio. 
Model BL-1606 vibration pickup 
preamplifier is designed as a link 
between Brush accelerometers . 
models BL-4305, BL-4306 and 
BL-4307 or any type of vibration 
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NEW MASTER VOLTOHMYST: 


Accuracy of 
| +3% full scale 
n both AC and DC 


RCA-WV-87B— offers many time-saving work-simplifying 
features for laboratory, production, servicing—can 


help improve the quality of your work! 


The WV-87B is housed in a durable metal case 

for general use around the service shop or the lab 
or for shelf- or rack-mounting on the production line 
The unusually large meter face, clearly 

calibrated scales, and VoltOhmyst circuit permit 
extraordinary ease and speed in taking highly 
accurate readings. Helps you work better, faster, 
more efficiently. You can be positive of the 
measurements you take when you use 


the RCA Master VoltOhmy 5t 


RCA WV-87B Master VoltOhmyst—newest addition 
to the world-famous line of RCA superior-quality 
Test Instruments—is available through your 

RCA DISTRIBUTOR. Price $137.50*. See him now 
for details and literature or write RCA, Commercial 
Engineering, Section K 19W, Harrison, N. J 


Radio Corporation of America 


Components Division Camden, N. J. 
” 





ee 





Check these outstanding features 


@ wide-vision open-face extra-large (7'2'') meter scale 
@ mirror-strip on scale to eliminate needle-to-scale 
perallax @ two-color, separate scales for speedy 
peak-to-peak and rms voltage readings @ work- 
simplifying single probe with built-in switch for all 
Ohms and DC/AC Voltage measurements @ high sta- 
bility circuit free from effects of line voltage variations 
@ meter tracking error only + 1% or less @ accuracy 
of +3% full scale on all AC and DC ranges @ DC 
current readings as low as 10 va 


— 


ELECTRICAL SPECIFICATIONS 


Operation Ranges T Input #8, C | Freq Response 


| 

} 
) to 1500 

* Volts } ranges) "11 meg 
Low Scale 2 wuuf 


0 to 1.5 


C Volts ) to 1500 
RM ~<A 7 ranges) 
Low Scale 
wave 
; | 0to 15 0.8310 1.5 10 cps to 3Mc** 


ymplex 


— ~ a neg (for source im 
at ‘ } ‘f Janc ( 
, y 0 to 4200 ‘ ’ pedance of 190 
Peak-to-Peak 7 ranges 65 unl yhins) 
| e 
sine 7 j 
“¥ Low Scale 


joc § | O88 
| EE - 
| Oto 15a 
Direct ) ranges) 
rrent Low Scale, 


0 to 500 wa 


0 to 1000 
megohms 
(7 ranges) 


MECHANICAL SPECIFICATIONS 
’ 


Heigt 10”; Width: 134% Depth: 7 Weight: 8 ibs 





meg. with WG-289 Probe and WG.206 Multiplier Resistor 
ystal Diode Probe WG.I0IA available to extend 


range to 
50 Ke to 250 Me within %e 


User price (optional) Complete with WG-299C DC/AC Ohms 
Probe, low Capacitance Fiexibie Cable, Current Leads, Ground 
Lead, Instructions 


Want more information? Use post card on last page 339 








miniature 


ENCAPSULATED 


ulse transformers 


custom-wound for your needs 


Type MILX...for extreme Type M... for subminiature 


environmental conditions and transistor circuits 





Technitrol is equipped to design and produce pulse 
transformers to meet your particular requirements. 
Simply let us know your performance specifications. 
Technitrol’s staff of engineers will test sample trans- 
formers under actual circuit conditions —assurin re 
performance. All charges for this service are included in 
our low sample quantity price. 


Technitrol also makes a full line of lumped and dis- 
tributed parameter Delay Lines. You may choose from a 
variety of mountings, or again, our engineers will aid you 
in developing special designs. 


ge for additional information, 


write for Bulletin E166. 


NITROL 
engineering company 





275) Neuh.Fousth Street Philadelphia 33, Pennsylvania 
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pickup and one of the AF an- 
lyzers models BL-2105, BL-2109, or 
amplifier models BL-2601 or BL- 
2602. Thus, users are provided 
with absolute measurement or 
recording of acceleration, velocity 
or displacement. 


> Functions——-A 2-staye preampli- 
fier with high input impedance 
allows vibration measurements to 
be carried out to very low frequen- 
cies at extended distances from 
the measuring instrument. A built- 
in calibration unit, consisting of a 
vibrating disk suspended on a 
metal strip which is brought into 
resonance at the line frequency, 
affords a direct and quick calibra- 
tion of the combination of accel- 
erometer, preamplifier and measur- 
ing instrument before the meas- 
urements are carried out. 

A set of integrating networks is 
provided for measurements of the 
velocity and displacement of the 
vibrations in consideration. Circle 
P46 inside back cover. 


i 
Hl 
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MEMORY CORE PLANES 
standard and special sizes 


GENERAL CERAMICS CorP., Keasbey, 
N. J., has produced new magnetic 
memory core planes. Standard 
type 1 memory frames have the 
conventional wiring scheme of one 
x, one y, and one z, and one sense 
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An UNKNOWN WORLD Awaits Us, Too 


TERRA INCOGNITA 
earlier centuries. . 
Earth. They met the challenge and found new lands. 


the Unknown World. This was the challenge to men of 
. to venture into the mysterious, unexplored regions of the 


While no continents or uncharted seas remain for us to discover, an un- 


known world awaits us too. The challenge to men of our times is to venture 
still farther into the unexplored realms of scientific knowledge. Today’s scien- 
tists are opening new worlds as truly as did Magellan and Columbus. Helping 
them speed their discoveries are the men who design and build Remington Rand 
Univac® electronic computing systems. Univac recognizes the importance of 
the contributions of their engineers and technicians in this new age of dis- 
covery. They are important men...and Univac treats them accordingly. 


IMMEDIATE OPENINGS FOR: ————— 


ELECTRONIC CIRCUIT DESIGNERS — To utilize such new circuit ele- 
ments as transistors and magnetic amplifiers in high speed digital 
computing circuits. E.E. degree or equivalent experience required, 
Pulse circuit techniques, particularly such as are acquired in radar, 
telemetering, guided missiles or TV will satisfy many of our require- 
ments. 

MAGNETIC CORE MEMORY — For memory core and general mag- 
netic testing projects. Degree in E.E. or equivalent plus circuitry expe- 
rience. To be responsible for program. 


LOGICAL DESIGNERS — Experience in logical design of digital com- 
puters. 
MECHANICAL ENGINEERS (ELECTRO) — Development of computer 


input-output devices and servo-mechanisms. Research and development 


® Registered in U. S. Patent Office 


work in the field of small, high speed, electrically-actuated mechanisms 
where ultra reliability is a must 

PHYSICISTS — For research and development of new circuits 
CHEMISTS — Inorganic or physical. Minimum of 5 years experience 
TECHNICAL PUBLICATION ENGINEERS — Engineers with background 


in circuitry mathematics or symbolic logic with writing experience 


Send Complete Resumé to 


Hemington Hand Univac. 


DIVISION OF SPERRY RAND CORPORATION 
D. A. BOWDOIN 
Dept. PN-2 
2400 W. Allegheny Avenue > Philadelphia, Pennsylvania 
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ENGINEERS & PHYSICISTS 


Electronics 


APL-An Organization 
Of And For Technical 
Men And Scientists 


The Applied Physics Laboratory (APL) of the Johns Hopkins 
University is an organization of and for technical men and 
scientists, Several factors allow for more effective utilization of 
“mind power” at APL. They lead to tangible and intangible 
satisfactions for staff members that could not be gained else- 
where. 


Among them are: 


1. Individual staff members are given a measure of responsibility 
and initiative much greater than in many comparable establish- 
ments. Decision-making, on all levels, is placed in the hands of 
scientists and technical men. 


2. Staff members do not restrict their efforts to limited technical 
problems. Instead they are asked to assess and solve problems 
of a systems nature, including analyses of complete tactical 
problems. 


3. APL handles technical direction of the work of many asso 
ciate and sub contractors, including 21 universities and leading 
industrial organizations. As a result, APL staff members enjoy 
a rewarding exchange of ideas and techniques with other leaders 
inR&D. 


4. The combined facilities of APL, its associate and sub con- 
tractors, and Government test stations provide anernenee for 
members of its technical staff to develop and exploit their varied 
capabilities in a unique environment where teamwork and indi- 
vidual initiative are fused. 


5. This esprit and freedom to look into new concepts has resulted 
in a number of “quantum jumps” in defense capability, including 
the proximity fuze, the first supersonic ramjet engine, and the 
Navy’s Bumblebee family of missiles which includes TERRIER, 
TALOS and TARTAR. APL is presently attempting break- 
throughs on several important fronts. 


APL’S expansion program recently witnessed the completion 
of new laboratories covering 350,000 sq. ft. in Howard County, 
Maryland, equidistant from Washington, D. C. and Baltimore. 
Men of originality are invited to inquire about staff opportu 
nities. Salaries compare favorably with those of other R & D 


organizations. 


OPENINGS EXIST IN: 


ANALYSIS: Dynamic analysis of closed-loop control systems; 
analysis and synthesis of guidance systems; counter-counter- 
measures systems; electrical noise and interference. 


DESIGN: Control and guidance circuitry; telemetering and data 
processing equipment; microwave components, antennas, and 
radomes; transistor and magamp applications; external missile 
systems. 


TEST: Prototype engineering and field test evaluation. 


For Additional information write: Professional Staff Appointments 


The Johns Hopkins University 


plied P hysics Laboratory 


8609 GEORGIA AVENUE, SILVER SPRING, MD. 
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NEW PRODUCTS (continued) 


winding through each core. Stand- 
ard frame sizes are 10 cores by 10 
cores, 16 cores by 16 cores, 32 
cores by 32 cores and 64 cores by 
64 cores. The wire frames are 
available, using either the Fer- 
ramic §S-1 or the Ferramic S-3 
memory core. 

In addition to the above standard 
sizes of memory frames, facilities 
are available for the design and 
production of frames of different 
wiring patterns and different sizes. 
Circle P47 inside back cover. 


FLAG-TYPE TERMINALS 
with insulation support 


AIRCRAFT-MARINE PRODUCTS, INC., 
Harrisburg, Pa., announces a new 
line of Junior Faston flag-type 
terminal with insulation support. 
The flag-type feature makes the 
terminals handy to apply in un- 
usual position applications, and 
their insulation support absorbs 
wire vibration and adds strength 
to the They 
modate wire sizes 22-14. 

Junior Fastons in the straight- 
on insulated and _ noninsulated 
support types accommodating wire 
sizes 22-14 are available. 
Further information and _ litera- 
ture may be had on request. Circle 
P48 inside back cover. 


connection. accom- 


also 


PULSE GENERATOR 
features high output 


ELECTRO-PULSE, INC., 11861 Teale 
St., Culver City, Calif. Model 
2125A pulse generator provides an 
economical source of fast rise time 
pulses for a wide range of labora- 
tory and test applications. High 
output, consistent with good wave- 
form, is available through optional 
use of an internal load resistor. 
Controls provide excellent resolu- 
tion, utilizing multiple decade 
1956 — ELECTRONICS 
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This machine produces 
1400 stamped wire circuits an hour! 


WITH EACH STROKE A COMPLETE STAMPED CIRCUIT EMERGES READY FOR USE 
IN RADIO—TELEVISION —-AUTOMOBILE DASH BOARDS— ELECTRONIC CIRCUITS 


FABRICATORS OF INSULATED PARTS should PRODUCE 2,000,000 RADIO RECEIVERS, as one 
heck new patent #2,753,519 issued July 1956. You manufacturer did in less time and at lower produc 
an now fabricate insulated parts with metal pieces ion cost “tooling cost also nominal can be 
attached. Save hand assembly of metal contacts mi nm engraving machine 


onnecto1 ground traps, t Littl space ol PRESENT LICENSEES 
Sylvania Electric Products In New York 
“quipped W nan i Lé | ‘vice for feeding the ie ! 


tlectralab, Inc., Needham Heig! { Ma 


equipment ne al mly a standard pre 


LICENSE AVAILABLE ON NOMINAL ROYALTY BASIS! 
automatically reciaimes “ a for te nforn 


Stamped wiring is fully covered in the following patents 


U. S. Patents 2,535,674 2,679 596 Foreign Patents 610,058 Gt. Britain 

2,401,472 2,622,054 2,753,619 °62,605 Argentina 741,241 Gt. Britain 
2,431,393 2,647 852 129,783 Australia 918,687 France 
2,431,725 553,181 Canada 420,575 italy 


A. W. Franklin 39 BROADWAY, NEW YORK 6, N. Y 








new members of the 
PHILLIPS /family—a 
complete line of HERMETIC SEALS 
backed by the engineering, the 
rigid quality control, the plant 
capacity needed for prompt 
delivery and unvarying quality 






ODOT ct AOA A ey geen esr 


Single and Multi 
Terminal Keovar and 
Compression Types 


WRITE FOR 


Crystal Bases CATALOG 


Condenser End Seals 
Transistor Mounts 


Customized Seals To Order 


=) f é 


eee 
HERMETIC SEALS, MULTI-CONTACT, POWER, HERMETICALLY SEALED RELAYS, ACTUATORS 


PHILLIPS 


PHILLIPS CONTROL CORPORATION . . . JOLIET, ILLINOIS 
AN ALLIED PAPER CORPORATION SUBSIDIARY 
SALES OFFICES: NEW YORK - PHILADELPHIA - BUFFALO - SAN FRANCISCO - DENVER 
SANTA MONICA ATLANTA DETROIT CLEVELAND - DALLAS - SEATTLE 
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NEW PRODUCTS continued 





ranges for pulse spacing, delay 
and width. 

Repetition rates from 10 eps to 
100 ke, variable advance or delay 
operation from 0 to 100 usec, vari- 
able pulse width from 0.1 psec to 
100 usec, and a variable amplitude 
low impedance output characterize 
the new instrument. Circle P49 
inside back cover. 





SEALED ROTARY POT 
covers 100 to 50,000 ohms 


GLENDALE CONTROLS Co., Glendale, 
Calif. The PRM123 is a rotary 
type, ls in. diameter, single gang 
only, bushing mounted, sleeve 
bearing potentiometer. Standard 
tolerances are +3 percent in re- 
sistance, and +0.3 percent on in- 
dependent linearity. Operating 
temperatures for standard models 
are —65 F to 275 F. Rotation is 
360 deg mechanical (continuous). 
Standard electrical angle is 350 
deg +2 deg. 

All models of the rotary trim 
potentiometer can be quickly fur- 
nished with explosion-proof or 
dust-tight seals. Special models are 


also available on order. The PRM123 


is designed to meet military speci- 
fications MIL-R-12934 and MIL- 
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FAST ¢ ACCURATE 


AUTOMATIC DATA PROCESSING 


RADIATION, INC. 
DATA 
PROCESSING SYSTEM 


PROCESSES DATA IN MINUTES 


Whatever form your original data is | 
@ direct anaiog voltages 
a output from ar y telemetry system 
@ output from most data collection systems 
this equipment converts the raw data, 
either analog or digital, to digital information 


acceptable by high-speed computers 


Address all inquiries to Dept C 


PO. Box 37 Let us show you how this 


Melbourne, Flo 


INSTEAD OF DAYS 


Features 


High-speed operation 


Automatic proc 


jramming 


Digital operation throughout 


Extreme accure 


cy 


Instantaneous Quick-Look analog plots 


Integral 


and linearization 


system can fit your 


specific data handling problen Write for 


¢ omplete information 


fi) RADIATION Inc. 


zero-shift, scale 


factor 


Melbourne, Fla. 
Orlando, Fla. 


Pee ho NU la Me Teli 
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COIL CHARACTERISTICS 
Operating Voltage 
up to 240 volts D ¢ 

Resistance: up to 13400 ohms 
Operating Current 


005 amps, minimum 


CONTACT ASSEMBLY 

1,2, 3,409 5 pole 

Single or double throw 

Contacts: Standard 

10 amps. non-inductive 

Heavy f 
Special Heavy Duty 


MOUNTING 


Four No. 6-32 


tapped holes standard 


VARIATIONS: 

Plug-in mounting and terminals 
Enclosures with 
solder or screw terminals 
Hlermetically sealed assemblies 


Mechanical latching assemblies 


Kil hol 





uty: 20 amps. non-inductive 





is this 
your 
dish? ( ompact and efficient, this 1 ype zi 


power relay is designed for maximum 
reliability and long life. The armature is 
supported by stainless steel pins in two 
bronze bushings and the frame is held rigidly 
by brass side plates. Its stationary contacts 
are mounted on molded phenolic with 
integral barriers and the movable contacts on 
precision tempered blades. All movable 


blades are preset with locked adjusting screws. 


The restoring spring force is adjustable for 
accurate setting of pe k-up and drop-out, 
The two-coil design of I ype 27 power relay 
coupled with its efficient magnetic circuit 
provides high sensitivity. 

But whether your dish is a power-type 
relay, AC or DC, or a multi-contact telephone 
type relay you should eall 


the “man with the PHILLIPS Plan” 


HERMETIC SEALS, MULTI-CONTACT, POWER, HERMETICALLY SEALED RELAYS, ACTUATORS 


PHILLIPS 


PHILLIPS CONTROL CORPORATION . . . JOLIET, ILLINOIS 


AN ALLIED PAPER CORPORATION SUBSIDIARY 


SALES OFFICES NEW YORK 


SANTA MONICA = WASHINGTON 





LADELPHIA BOBTON SAN FRANCISCY ~ DENVER 


eM ' Ar DALLA * SEATTLE 
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E-5272. Circle P50 inside back 
cover. 
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MINIATURE TV CAMERA 
a remote-controlled unit 


MAJESTIC INTERNATIONAL CORP., 

3 North LaSalle St., Chicago 10, 
Ill. <A  cigar-shaped television 
camera, called the Peepsqueek, is 
designed for industrial, scientific 
and medical tv viewing. The 
camera is less than 6 in. long, 
measuring only 14 in. in diameter. 
Its size and the fact that it is 
equipped with spring-loaded guide 
rollers permit thorough inside in- 
spection of previously inacces- 
sible areas such as pipes, tubing 
and walls. 

This remote-controlled unit con- 
tains a mini-resistron and a num- 
ber of subminiature tubes that 
serve as amplifying elements. A 
conical mirror accessory may be 
mounted }{ in. ahead of the lens 
combination to reflect the image 
of the inside walls. The image 


received can be magnified up to 
20 times since the focal length of 
the lens system is only 4 in. Circle 
P51 inside back cover. 
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POWER OSCILLATOR 


for wide-band use 


THe W. L, MAXson Corp., 47-37 
Austell Place, Long Island City 1, 
N. Y. Substantial r-f power output 


more for your money 
from the leader in the field! 


MODEL 7360-0 cps to 1 me range 


PO ET AE HIRT 


DESCRIPTION 


These truly universal instruments combine high-speed electronic count- 
ing with a precision time base in multi-purpose circuitry. They function 
as counters, timers, time-interval meters, EPUT* meters, frequency, 
frequency ratio or period meters, or as secondary frequency standards 
No other single instruments yet devised offers their wide range of use- 
fulness in the laboratory or test stand 


All models have provision for standardization against WWV and may 
be coupled to external frequency standards. Connections are provided 
for driving Berkeley digital printers, data converters, or in-line remote 
readout units 


FEATURES 
0.1 v rms sensitivity 
Step attenuators; trigger-adjusted noise discriminators 
More stable frequency dividers 
Electronic (not relay) reset 
External frequency standard input connection 
1C or DC coupling of all input circuits 
10 megohm input impedance 
Multivoliage accessory socket to power photocells, etc. 
Binary-coded output with direct connection to digital 
printers, data converters, inline readouts, et 
9 Crystal-controlled time marker output 
10 UWnitized modular design 
11 Larger, brighter readout numbers 
12 Modern-styled all-aluminum cabinets 


BRIEF SPECIFICATIONS 
Model 7350 
_Ranges—Frequency: | Ocpstol00kc _- 
‘Time Interval: | 10 usectol0’sec 
Period: 0 cps to 100 ke 
Time Bases: | 10u sec to 10 sec 
T 
| 
| 


Model 7360 

0 cps tol mc _ 
1 « sec to 10° sec 
0 cps to 1 me 
1 « sec to 10 sec 
1 count, * crystal stability 

3 parts in 10° per week 3 parts in 10’ per week 
0.1 v rms, 10 megohm impedance, de or ac — coupled 
Display Time: Adjustable, 0.1 to 5 seconds (automatic reset). Manual reset aiso provided. 
“Dimensions: 10'4”"H x 20%" W x 16% 0 (cabinet mount; rack mount available) _ 


“Price: (.0.b, factory) | $490 0 : $1,175.00 


Technical t etins and application data files ALCL | 


Accuracy 
_ Crystal Stability 
_Input Requirements 


are yours for the asking; please address 


Department 6 11 


*reaOt mann we 
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NEW 


erkeley 


MODELS 
7350 and 7360 


UNIVERSAL 
EPUT 
& TIMERS 


MODEL 7350 — 0 cps to 100 ke range 


MODEL 5916 IN-LINE REMOTE READOUT offers 
large illuminated in-line figures all on one 
plane which can be read from any angle 
Reduces error and fatigue; ideal tor remote 
observation of data 


MODEL 1452 DIGITAL PRINTER prints data on 
standard adding machine tape. 7000-Series in 
struments also drive data converters to oper- 
ate card punches or electric typewriters 


Accessibility is an important feature of 
BERKELEY 7000-Series instrument Modular 
chassis design permits rapid hecking or re 
placement of components and sub-assemblies 


division __ wecKmMan INSTRUMENTS INC. 


Richmond 3, California * Telephone LAndscape 6-7730 











1) CIRCUIT THEORY AND DESIGN 


By JOHN L, STEWART, California Institute 
of Technology 

An important new book which applies 
modern network theory to the under 
standing of vacuum tubes and feedback 
systems. It stresses pole-zero design meth- 
ods, founded on an easily grasped pic- 
torial representation, and includes careful 
treatment of many topics which are espe- 
cially useful adjuncts to circuit design. 
1956. 480 pages. 463 illus. $9.50. 


2) RADIO TELEMETRY 


SECOND EDITION 
By MYRON H. NICHOLS, Ramo-Wooldridge 
Corporation and LAWRENCE L. RAUCH, Uni 
versity of Michigan 
Here, for the first time in a single vol- 
ume, is all the material on radio teleme 
try. This valuable book provides com- 
plete coverage of theory, methods, and 
techniques, as well as analysis of teleme- 
try practice and equipment. 1956, 461 
pages. 206 illus. $12.00. 


3) PRINCIPLES OF 
COLOR TELEVISION 


By The HAZELTINE LABORATORIES STAFI 
Compiled and edited by Knox Meliwain and 
Charles i. Dean 


Helps you make the transition from 
monochrome to color TV thinking and 
solve the problems you will encounter in 
practice. Exclusive features include: en- 
gineering design of receivers, a full chap 
ter on gamma, FCC specifications, glos 
sary of color TV terms. 1956, 595 pages 
252 illus. $14.00, 


4) VACUUM TUBE CIRCUITS 
AND TRANSISTORS 


By LAWRENCE B. ARGUIMBAL, with transis 
tor contributions by RICHARD B. ADLER, 
M.1.1 


An extension of Arguimbau’s earlier well- 
known work on vacuum tube circuits, this 
new book contains up-to-date material on 
transistors, color television, frequency 
modulation, and noise. 1956. 646 pages. 
652 illus. $10.25. 


5) PHOTOCONDUCTIVITY 
CONFERENCE 


Edited by R. G. BRECKENRIDGE, National 

Carbon Co., B. R. RUSSELL, The College of 

Wooster, and the late FE. EB. HAHN, With 46 
contributors, 


Thorough coverage of the subject of 
photoconductivity. Scuresses basic theory, 
phenomenological theory, interpretation 
of shacnenndacthie phenomena, and the 
most recent data on the properties of im- 
portant photoconducting materials. 1956. 
653 pages. 216 illus. $13.50. 


Mail this coupon for ON-APPROVAL copies 
a 2 6.8 6-7 OQ 9 1 


Name 


JOHN WILEY & SONS, Inc. E-116 1 
440 Fourth Ave., New York 16, N. Y. 


circled below to read and ex 
amine ON APPROVAL. With 


in 10 days I will return the “YY 


LJ) SAVE 
payment, in which case we pay postage. Same 
return privilege applies, of course. 


book(s) and owe nothing, or 
will remit the price(s) indi 
cated, plus postage. 


| 
| 
| 
| 
Please send me the book(s) 
| 
| 
| 
| 
| 
1 





Address 


6) ELECTRONIC TRANSFORMERS 
AND CIRCUITS 
SECOND EDITION 


By REUBEN LEE, Westinghouse Electric 

Corporation 
Simple, practical and thoroughly up to 
date. Contains the most useful informa- 
tion on the design of transformers for 
electronic equipment and the effects of 
transformer characteristics on electronic 
circuits. 1955. 360 pages. 263 illus. 
$7.50 


7) PRINCIPLES OF 
NUMERICAL ANALYSIS 


By ZDENEK KOPAL, University of Manchester, 
England 


A lucid presentation of those parts of 
analysis and algebra on which numerical 
methods are based. Applications in such 
areas as the use of large-scale computing 
machines for automatic work are fully 
emphasized. 1955. 568 pages. Illus. 
$12.00. 


8) THE VACUUM DEPOSITION and 
PROPERTIES of THIN FILMS 


By L. HOLLAND, W. Edwards & Co., London 


This work covers in detail: plant design, 
film production, and the physical proper- 
ties of thin films for all purposes. 1956. 
541 pages. Illus. $10.00. 


9) TECHNICAL PUBLICATIONS 


Their Purpose, Preparation and Production 
By C. BAKER, A.R.Ae.S. 


A sure guide to the preparation and pro- 
duction of technical literature. 1955, 302 
pages. Illus. $6.25. 


10) AUTOMATIC 
DIGITAL COMPUTERS 


By DR. M. V. WILKES, Cambridge University 


Written by a man who helped in the de- 
velopment of EDSAC, this book provides 
valuable material on history, design, prin- 
ciples of programming, and operation 
1956. 305 pages. $7.00. 


11) HIGH VACUUM TECHNIQUE 
THIRD EDITION 
By J. YARWOOD, The London Polytechnix 


Theory, practice, industrial applications 
and properties of materials, 1955. 208 
pages. Illus. $5.50. 


12) ABSTRACTS OF THE LITERA- 
TURE ON SEMICONDUCTING 
and LUMINESCENT MATERIALS 
and THEIR APPLICATIONS 

1954 ISSUE 


Compiled by the Batelle Memorial Insti- 
tute and sponsored by The Electrochemi- 
cal Society. 1955, 200 pages. Spiral 
Binding. $5.00. 


Zone State 


POSTAGE! Check here if you ENCLOSE 


NEW PRODUCTS (continued) 
through a broad band of high fre- 
quencies characterizes the model 
1141 power oscillator. 


> Specifications — Output exceeds 
40 w, from 200 to 400 mc; 25 w 
from 400 to 1,000 mc; and 10 w, 
from 1,000 to 2,500 me. Frequency 
range is covered in two overlap- 
ping bands: 200 to 1,050 and 950 
to 2,500 me. Calibration accuracy 
is + 1 percent or +5 me, which- 
ever is greater; resettability is 
better than 0.1 percent. 

The oscillator is equipped for 
square-wave or sine-wave modu- 
lation from built-in 400-cycle and 
1,000 cycle sources. Provision is 
also made to allow modulation at 
other frequencies from a suitable 
external source. Modulation level 
and r-f output level are adjustable 
over wide ranges. 

The instrument comprises an 
oscillator unit and a power supply 
modulator unit, each contained in 
a well ventilated metal case 114 in. 
by 94 in. by 204 in. Circle P52 in- 
side back cover. 





PLUG AND RECEPTACLE 


feature crimped terminals 


MOLEX PRopuCcTsS Co., 9515 South- 
view Ave., Brookfield, Ill., has an- 
nounced a new low-cost plug and 
receptacle featuring fast, simple 
assembly for use in applications 
requiring multiple circuit hook- 
ups. Crimped terminals for snap-in 
assembly eliminate time consum- 
ing soldering and cut assembly 
costs by as much as 75 percent. 

Terminals are available indi- 
vidually or in reels for automatic 
machine assembly to wires. They 
are rated up to 15 amperes per 
terminal; are molded from a U. L 
approved Molex compound which 
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Allen-Bradley 


developments 


GREATER COLOR PURITY — BETTER CONVERGENCE 


FULL ROUND YOKE CORES 


FOR COLOR TV 
ALSO BLACK AND WHITE 


Allen-Bradley has developed a method of producing 
ferrite deflection yoke cores as a full 360° ring! Unlike 
cores made from quarter rounds, the new full round 
cores are perfectly concentric and have parallel inner 
surfaces. They require no grinding. The round 

rings are “cracked” into halves and taped for 
shipment. Assembly is quick and economical. The 

tape is rolled back, the core is slipped over the coils, 


These ferrite yoke 
cores are produced as 
full rounds, and are 
and the tape put back in place. The core’s concentricity “cracked” into halves 


assures better convergence and greater color purity. and taped, as shown, 
, for easy assembly 


FLARED YOKE FERRITE CORES 


FOR NEW 110 TUBE ... SAVES WEIGHT 


For the new 110° picture tube, Allen-Bradley has devel- 
oped a flared yoke ferrite core whose outer surface 
is also shaped to reduce the amount of material 
required. This makes possible a weight reduction of 
approximately 30% over conventional cylindrical cores 
The new flared yoke is produced as a solid piece but, 
with the Allen-Bradley method, the yoke is “cracked” 
into halves, yet a perfect ring is maintained. Avail- 
able in Allen-Bradley Class WO-1! 
ferrites which are to be preferred 
because of their uniform magnetic 
characteristics. 
Allen-Bradley Co 
110 W. Greenfield Ave. 
Milwaukee 4, Wis 
FERRITE SAVED In Canada 
BY CURVED SHAPE —— a Allen-Bradley Canada Lid., Galt, Ont 
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ALLEN - BRADLEY 


RADIO, ELECTRONIG, AND TELEVISION COMPONENTS 
ZS duAlVeR 
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Regulation in less than '/soth cycle... 





PLUS Pure Sine Wave Power 





regulator in response to step change in 
input voltage. Average correction rate of 





Output of Curtiss-Wright Distortion 
Eliminating Voltage Regulator from 
same input. Full recovery in 330 
microsec, 


Simultaneous two-pen recording of 60 c.p.s, voltage 


CURTISS-WRIGHT LINE REGULATOR 


@ Electronically regulates r.m.s. and peak voltage si- 


multaneously to + 1%. 


@ Reduces typical power line distortion to less than 0.3%. 


@ Furnishes 1.4 KVA of distortion-free power. 


@ Introduces no phase shift between input and output. 


@ Simultaneously provides additional 4 KVA of +1% 
electromechanically regulated power. 


Faster recovery time (less than 
Yeoth cycle, or 330 microsec- 
onds) plus the unique ability to 
eliminate line distortion — these 
are the reasons why the Curtiss- 
Wright Distortion Eliminating 
Voltage Regulator has been chosen 
by more and more laboratories 
and production test departments. 
Besides general laboratory use, 
this line regulator provides sim- 


pler, more accurate calibration of 
meters . . . better design of trans- 
formers, synchros, motors . . . 
easier testing of such components, 
with fewer rejects . . . easier, 
more accurate measurement of 
magnetic properties and receiver 
sensitivity . . . better a.c. com- 
puter performance . . . elimination 
of fast line transient effects. Write 
for details. 


Electronic Component & 
Instrument Sales Department 


ELECTR rm 


AUGER 


CORPORATION 
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(continued) 


NEW PRODUCTS 


provides good electrical and phys- 
ical properties, plus dimensional 
stability and low moisture absorp- 
tion. Additional information is 
available. Circle P53 inside back 
cover. 





WIRE-WOUND POT 
direct-mounting type 


GEORGE-HELD, INC., 1020 North 
LaBrea, Los Angeles 38, Calif. 
The PC-5 wire-wound potentiom- 
eter mounts directly on _ the 
printed circuit board by its own 
round leads. It eliminates the use 
of screws and lugs now required 
for mounting conventional po- 
tentiometers. 

The environmental resistant 
construction, light weight, small 
size (4 in. diameter, + in. height), 
suit the PC-5 to airborne and 
other compact equipment. The 
cylindrical shape is easily adapt- 
able to automatic installation 
techniques. 


> Features—Terminal linearity is 
+3 percent; resistance range, 10 
to 35,000 ohms; dissipation, 2 w; 
rotation 325 deg. It also features 
noncorrosive, nonnutrient, sealed 
construction. Circle P54 inside 
back cover. 


TOTALIZING COUNTERS 


feature long life 


ANATRAN CorpP., 165 E. California 
St., Pasadena, Calif. The new 
Digicon and Digipot are designed 
for use with remote indication and 
control shaft position, telemeter- 
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Procress in the Science 0 
rg 


Pieee rs se) 


TE oee re ee 


“Doelcam— 


MAGNETIK NULL INDICATOR 


“Today's Version of the D-C Galvanometer” 


“The D-C Galvanometer was essential to the historial experiments 
in electricity conducted by men like Galvani, Ampére and Lord 
Kelvin. However, the dense stray fields of today’s electrical world 
combined with the need for greater speed and accuracy in the labora- 
tory and on the production line place a heavier burden on the present 
day galvanometer. The Doelcam Magnetik Null Indicator, Model 
2HG-1 is today’s most practical version of the D-C Galvanometer. 
Not only does it combine magnetic and electronic elements which 
make it insensitive to stray pickup; but it has 3 discreet ranges, linear 
scale for deflection measurements fast response and the ability to 
withstand overloads as high as 100,000 times full scale deflection.” 


Write for Bulletin NI-7 


“Doelcam— 1400 SOLDIERS FIELD ROAD 
A DIVISION OF MINNEAPOLIS-HONEYWELL BOSTON 35, MASSACHUSETTS 


Instruments for Measurement and Control 


Synchros * Gyros * Accelerometers * Amplifiers * Microsyns * Servo Motors 


ELECTRONICS — November, 1956 
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Measurement 


PERFORMANCE 
CHARACTERISTICS 


ISOLATED INPUT: Input terminals are iso- 
lated from chassis and circuit ground. 


HIGH SENSITIVITY: 2 Microvolts per divi- 
sion, 0.003 Microamperes per division. 


HIGH CONVERTER FREQUENCY: 2500 cps 
carrier, insensitive to 60 or 120 cps pickup 


LOW NOISE LEVEL: Less than 2 Microvolts 
equivalent input. 


EXCELLENT STABILITY: Zero drift less then 
1 division per hour. 


INDEPENDENT OF LINE VOLTAGE: No ob- 
servable drift or change in sensitivity for 
line variations from 105 to 125 volts. 


PROPORTIONAL DEFLECTIONS: Linearity 
over full scale range is 5%. 


POLARITY SENSITIVE: Zero-center mirror- 


scale meter for polarity sensing measure- 
ments. 


QUICK READING: Time constant of less than 
1 second. 


RUGGED: Not damaged by over-range of 
45 volts d-« 


LOW MAINTENANCE: Only one vacuum 
tube. No moving ports except meter. 











NEW PRODUCTS (continued 






announces 
an unusually precise 


SERVOMOTOR-. 


GENERAT OR ing by radio link, direct readout 


to card punching equipment, re- 
Mr mote control of communications 





HIGHER 
AMBIENTS 










equipment and as components of 
analog and digital servo systems. 
They are designed with 10 con- 
tacts or a potentiometer coupled 
to each visual indicator wheel. 


7 > Specifications Counters are 
' rated for continuous duty at 1,000 
1 rpm or 2,000 rpm_ intermittent 
1 
i 
i 


LOWER 
NULLS 





duty. Life without maintenance 
exceeds 50 million counts. Addi- 
tional features are the small size 

1} in. and 2} in. for 3 and 5 digit 
units respectively; lighted number 


7 GREATER 
| RUGGEDNESS 


SIZE 11 
SJLMLX7-100 
(Actual size) 


wheels, high speed operation from 
| either step or shaft rotation in- 
puts and extreme stability under 


adverse environmental conditions. 


| 
N Complete specifications are given 
+TATIO ! in bulletin 802-230. Circle P55 in- 
i 
i 


side back cover. 


in phase } 
° QO mv in Pp i 
EATURES oo mv quadrature 
F Zero speed (RMS) 0 mv total 
Voltage 
oC i 
150°C 00 rpm 


ambient temP: 0.5% © ifications. 
it 14 spect 
Linear y u. MK head for EX 
Servo Mee”, precision 6°" 
wi 





eed. * 
pana Pome piece assembly ’ 
vee detalied intormatlo 


] SAMPLING SWITCH 
multichannel type 


APPLIED SCIENCE CORP. OF PRINCE- 


TON, P. O. Box 44, Princeton, N. J. 
FASTERN AIR PREVICES: INC The new Ascop type AA switch 
SOLVING SPECIAL PROBLEMS IS ROUTINE AT EAD features 2 poles with 24, 30 or 32 


387 CENTRAL AVENUE © DOVER, NEW HAMPSHIRE contacts per pole and sampling 
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CURRENT WL-6198 | 


NOW! NEW WL-6198A 


oe i NEw 
AND. IMPROVED 
DESIGN ~ 
FROM 


WESTINGHOUSE 


Westinghouse first with redesigned Type 6198 Vidicon 


Camera Pick-Up Tube... first to bring you these 


important improvements! 


IMPROVED MECHANICAL DESIGN. Since the side appendage has 
been deleted, yoke construction can be greatly simplified because 
a slot does not have to be provided 


IMPROVED ELECTRICAL DESIGN. This advanced new design 
permits use of full-length deflection coils in the yoke, and provide 
focus uniformity to materially improve picture shading 

Further, the new WL-6198A permits the introduction of a more 
uniform photo-sensitive surface to reduce the mottling effects in 
the picture 


IMPROVED PERFORMANCE FEATURES. Now that mottling is re- 
duced and picture shading improved, the resultant picture is of 
more uniform clarity... With a truer image closer by far to the 
actual subject being observed and transmitted by the camera 
ENGINEERS! [or challenge, security, growth potential, investigate 
career opportunities now being offered by Westinghouse Klectroni 
Tube Division. Write Technical Placement Director, Westinghouse 
Klectric Corp., Electronic Tube Division, Elmira, N. Y 


You will want full detaila on thia new Westinghouse Vidicon Camera Pick 
lp Tube. Get detailed technical data hy writing to Commercia Engi eering 
TOP VIEW Dept., Weatinghouse Klectric ( orp., Elmira, N.Y 


New orientation 

onitun diaetad WATCH WESTINGHOUSE 

photo surface area WHERE BIG THINGS ARE HAPPENING FOR vour 
6ET 4118 
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Model VR-607 








Secondary-standard . 


Voltage-reference S 


> 0.01% absolute 
accuracy* 


> 1-millivolt steps 
any voltage selectable 
from +-111.112 to 
—111.112 volts 


> 1-microvolt 
resolution 
with 10-microvolt steps 
when used with 100:1 
precision attenuator 


Engineering 
data sheet 
on request. 


*Originally designed to meet the precision requirements of Epaco’s DATRAC® and ADDAVERTER, 





588 COMMONWEALTH AVE., 


354 





This versatile easy-to-use instrument 
is valuable as: 

» a secondary standard for precision 
voltage measurements 

> a meter and transducer calibrator 

> an absolute reference source for analog 
computers 

> a standard reference* for use with 
Epsco’s DATRAC® and ADDAVERTER 
voltage-to-digital conversion equipment 

» a low-impedance precision attenuator 

SPECIFICATIONS 

Size: 114% x15%x16'” (portable model). 

Rack-mounting unit occupies 14” height. 

Weight: 50 lbs. Power input: 150 watts, 

95-125 volts, 50-65 cycles single-phase. 


in corporate YE 


BOSTON 15, MASSACHUSETTS 





Tel: COpley 7-8100 





i 
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NEW PRODUCTS (continued 


rates up to 6 rps. Special construc- 
tion allows manual phasing of 
both poles through 360 deg. Both 
poles may be manually phased 
during operation. 

The switch will operate effi- 
ciently up to 175 F and under a 
wide range of shock and vibration 
conditions. It weighs only 26 oz 


including the 115-v 60-cycle motor. 
inside back cover. 


Circle P56 





POWER SUPPLIES 
small and light in weight 


ARNOLD MAGNETICS Co., 5962 
Smiley Drive, Culver City, Calif., 
has available switching transistor 
power supplies that convert low 
voltage d-c to higher voltage d-c 


or a-c. They are hermetically 
sealed, very small and light in 
weight, handling 120 w per Ib. 


There are no contacts or moving 
parts—units contain only transis- 
tors, toroids and 34-w resistors. 
Hence maintenance is eliminated. 

Switching does not stop when 
the unit is momentarily overloaded 
because the switching signal is a 
function of the instantaneous load 
current. 

The power supplies are designed 
for such applications as missile 


and aircraft, portable battery- 
powered equipment and _high- 


power uses. Circle P57 inside back 
cover. 


TRANSMITTER RACKS 
heavy duty type 


PREMIER METAL PrRopUCTsS Co., 33 
Manida St., New York 59, N. Y., 
is manufacturing a new line of 
heavy duty transmitter racks de- 
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case history No. 5 of 
JF D Piston Capacitors 
at work 


PISTON CAPACITORS AT WORK 


You're a jet fighter pilot streaking home to your carrier 200 miles distant .. . 


somewhere in the dead of night... above a pea-soup fog. No margin for error 
here ... minutes, yards mean the difference between success and failure. Yet 
you're guided unerringly every second of the flight. Safely ... swiftly you let 
down to home base—thanks to TACAN (Tactical Air Navigation). 

Federal Telecommunication Laboratories specified the Model VC11 JFD 
Variable Trimmer Piston Capacitors in its TACAN development program for 
the U. S. Navy and U. S. Air Force. Used in the Ferris discriminator circuit of 
the IF amplifier, the VCIL is used in adjusting critical band pass frequencies 
to prevent adjacent channel interference. Compactness . . . stability . . . shock- 
resistance . . . imperviousness to temperature variations .. . these are 
a few of the reasons why today Federal Telephone and Radio Co., Hoffman 
Laboratories, Inc., and Stromberg-Carlson Co. (A Division of General Dynamics 
Corporation), are building JFD VC11 Capacitors into TACAN equipment. 

The VC11 is one of 50 miniature and subminiature trimmer capacitors up- 
grading performance in today’s most sensitive printed and conventional elee- 


tronic circuits. Wouldn't you like to see how they can help you on your project? 


JFD ELECTRONICS CORPORATION 


ACTUAL SIZE 


move. VC11 


Approx. zero 
temperature 
coefficient, 

1 to 10 mmif., 
fused quartz 
dielectric, 
invar rotor 


1462—62 STREET BROOKLYN, N. Y. Go Forward with JFD Engineering! 








NEW - Air-treancportable Control Tower \**"°*" cnt 




















- 
signed to accommodate 24 in. rack 
panels. The racks are 27 in. wide 
by 24 in. deep and are available in 
8 sizes, with or without front 
doors. They feature adjustable 
panel mounting angles thick 
and tapped 12-24 on universal 

| spacings; rectangular cut-out in 
| bottom for leads, duplex receptacle 
Flight demon- and outlet box in back. 
stration at Fort Constructed of 16 gage steel with 
Devens, Mass. of a 12 gage bottom and welded 
Helicop-Hut Air throughout, the racks have rear 
Trajpe Control Set. doors closed by a chrome handle, 
red striped chrome moulding top 
| and bottom. They are supplied 
“A with or without louvres. Circle 
HELICOP-HUT AIR TRAFFIC CONTROL SET | P58 inside back cover. 
"FR A highly mobile two-man unit designed for 
' directing and controlling airport traffic; for 
Civil Defense and weather reporting purposes. 
SELF-CONTAINED (except for primary power), in- 
cludes communications equipment, weather instru- 
ments, console, equipment racks, storage facilities, 
electrical and ventilating systems, miscellaneous 
equipment. 
TRANSPORTABLE by helicopter, cargo aircraft, truck, 
or special carriage 
LIGHTWEIGHT — 2500 pounds complete with elec- 
tronic equipment 
COMPACT 96” long, 76” wide, 54” high; 75” from 
floor to ceiling of observation dome 
Requires only 30 wikristes to st up SHELTER CONSTRUCTION — New process—aluminum 
' skins bonded to a plastic foam core give high 
Jor operation strength /weight ratio 
ELECTROMAGNETIC CLUTCHES 
For further information, write or phone three new miniature units 
2 A. J. THOMPSON, INC., Route 1, Box 
SY STEMS, INC. "TRADE MARK 812, Florissant, Mo., has available 
Dept. B-11.— Danvers, Mass. Phone: Danvers 1870 Se cee See meee” 
magnetic clutches for electronic ‘ 
Craig also supplies other types of control towers, complete mobile electronic systems and various | and instrument applications. The 
types of shelters, vans and trailers, | C line couples the input hub to 
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eal 


Gyonre of rockets swooshing heavenward 

become more and more familiar as we 
thumb through today’s industrial publications. 
The recalcitrant rocket shown on this page 
indicates that things can go wrong in research, 
and we don’t claim that the absence of a 
Sanborn oscillographic recording system some- 
where along the line was the reason for this 
disappointing trajectory. 


What we do wish to say is that Sanborn 


equipment is playing an increasingly vital part 


in rocket development. Used in the laboratory 
to record flight behavior simulated by analog 
computers, and in plotting rooms at testing 
bases to tape down telemetered data, Sanborn 
**150’s”’ are helping rockets to get and stay 
where they belong 

You can see Sanborn systems in many 
other places, too. Oil fields, electronic com- 
ponent production lines, machine tool plants, 
hydraulic testing laboratories, numerous air- 
craft manufacturers, computing facilities 
are putting single to 8-channel Sanborn systems 
to work. (Most are housed in vertical mobile 
cabinets, while those in the “‘field’’ are often 
divided into portable packages for each instru- 
ment.) All of them give their users inkless, 
permanent recordings in true rectangular co- 
ordinates, one percent linearity, as many as 
nine chart speeds, and the efficiency (and 
economy) inherent in Sanborn unitized design 
A dozen different plug-in preamps further 


extend their value, by making change- ;' ic Rez. 
over to new recording inputs a quick et A ™ oad @) cad N iy 
and easy procedure. eee: ve 


CAMBRIDGE 39, MASSACHUSETTS 


Which way rockets are going may 


not be a primary concern of yours. 


oe 
’ But if recording problems are, 
“alle you're apt to find some interesting 
—_ and useful answers in Sanbeorn's 
2. 


, 4-, 6-, 0- CHANNEL 16 page 150 System” cataleg. 
8-, 6-CHANNEL 4-CHANNEL 2-CHANNEL 1-CHANNEL ANALOG COMPUTER SYSTEMS Write to us for a copy. 
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SPURS ° HELICALS . WORM AND WORM GEARS . STRAIGHT BEVELS 
LEAD SCREWS @ RATCHETS @ CLUSTER GEARS @ RACKS @ INTERNALS @ ODD SHAPES 





ULTRA 





@ Extended low frequency response to 1000 cps 


High frequency response to 210 Mc with linear phase shift and rise 
time less than .0026 yu sec 


@ Gain flat to within 41% db and stabilized to 40.2 db 


@ Voltage and current regulation minimize effect of fluctuations in line 
voltage and tube characteristics 

@ Ideal for distortionless pulse and transient amplification as in radar, 
nuclear and television research 


Write for data sheet on SKL Model 202D 


ae SC se ee Ne) i awe 


1320 SOLDIERS FIELD ROAD, BOSTON 35, MASS 








NEW PRODUCTS (continued 


the output shaft when energized; 
both the hub and output shaft 
being free when deenergized. 

[hey are ideal for airborne ap- 
plications. The servo mounted 
units are available with output 
shaft at either or both ends. Con- 
trolled torque output under vibra- 
tion meets requirements of MIL- 
E-5272A. Units operate on d-c 
voltage. 


> Technical Data Performance 
specifications of the C-4 model are 
0.59 in. in diameter by 0.93 in. 
long (excluding input and output 
shafts), weighing 0.8 oz and trans- 
mitting 4 in. oz of torque. Model 
C-6 is 0.83 in. in diameter by 1.34 
in. long (excluding shafts) weigh- 
ing 2.3 oz and transmits 16 in. oz 
of torque. Model C-10 is 1.37 in. 
in diameter by 1.765 in. long and 
transmits 60 in. oz of torque. Cir- 
cle P59 inside back cover. 


a, 





TEN-TURN POT 


is 7% in. in diameter 


LITTON INDUSTRIES, 5873 Rodeo 
Road, Los Angeles 16, Calif. Model 
LAOS 10-turn potentiometer is 
especially designed to meet criti- 
cal demands for reliability in mili- 
tary electronics equipment. 

The { in. diameter potentiometer 
is built with a rugged all-metal 
external construction, sturdy 
metal-to-metal stops, precision 
stainless steel ball bearings, and 
glass-sealed terminals positively 
seated to the metal housing to 
provide mechanical reliability and 
a low leakage path. Terminals are 
gold-plated for excellent solder- 
ability. 


> Technical Data—Resolution as 
close as 0.008 percent is the re- 
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This letter moved a man ahead 5 years 


Two years ago a man took 10 minutes to write this letter. Today he enjoys 
the responsibility and professional standing in the AuTonetics Division of 
North American that might have taken 7 to 10 years to achieve in other fields. 


THE FIELD AT AUTONETICS—A FIELD OF OPPORTUNITY 


Now under way at AUTONETICS are nearly 100 projects, comprising 
some of the most advanced and progressive work being done today 
in the fields of Electronics, Electro-Mechanics, Control Engineering 
and Data Processing. 

You will work on automatic control systems of many kinds, for 
manned and unmanned vehicles. Every state of the art is represented, 
from preliminary conception right through flight testing. Facilities are 
the finest obtainable. Your colleagues will be men of ability and 
imagination, of the highest professional standing. 

The long-range potential in this field is truly limitless. The tech 
niques being developed at AUTONETICS today will have the widest 
application in the industrial methods of tomorrow 

You owe it to yourself to consider how far you can advance by 
entering this exceptionally promising field right now. Here are the 
opportunities 


COMPUTER SPECIALISTS +» COMPUTER APPLICATION ENGINEERS - 
ELECTRO-MECHANICAL DESIGNERS + ENVIRONMENTAL TEST ENGI- 
NEERS * ELECTRONIC COMPONENT EVALUATORS « INSTRUMENTATION 
ENGINEERS + FIRE CONTROL SYSTEMS ENGINEERS + FLIGHT CON- 
TROL SYSTEMS ENGINEERS « ELECTRONIC RESEARCH SPECIALISTS « 
AUTOMATIC CONTROLS ENGINEERS « ELECTRONIC ENGINEERING WRIT- 
ERS + INERTIAL INSTRUMENT DEVELOPMENT ENGINEERS + PRELIMI- 
NARY ANALYSIS AND DESIGN ENGINEERS ¢ RELIABILITY SPECIALIST 


Write your letter today. Decide now to get the facts, so you can make the 
most of your potential. Just put your address and brief qualifications on 
paper — handwritten will be fine. Reply will be prompt, factual, confidential. 


Write: Mr. A. Brunetti, Autonetics Engineering Personnel, 
Dept. 991-11E, P.O. Box AN, Bellflower, California 


Autonetics 


A DIVISION OF NORTH AMERICAN AVIATION, INC 


AVTORA TY I © ConrTere sts MAN HAS NEVE ae ey SBErORE 
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NEW PRODUCTS (continued) 


sult of winding a large number of 

turns of resistance wire on a 

| mandrel 17 percent longer than 

| in previously available potentio- ° 
meters. Linearity is held as close 

| as 0.05 percent. All connections 

are welded. Taps are welded to a 

single turn of resistance wire. 

Circle P60 inside back cover. 


MARINE RADAR 


for small vessels 


KELVIN & HUGHES (MARINE) LTD., 
99 Fenchurch St., London, Eng- 
land, has designed type 14 marine 
radar for use on fishing and small 
coastal vessels. A slotted wave- 
guide radiator scanner’ unit 
eliminates the conventional re- 
| flector. Extensive use has been 
made of printed circuitry and 
components potted in resin. Mag- 
netic techniques have eliminated 
use of thermionic tubes in the 
| transmitter. Price of the radar is 
$3,350. 

The unit has a 9-in. tube with 
preset electrostatic focusing, and 
has 5 range scales up to 48 miles. 
There are separate monitoring 
facilities for transmitter and dis- 
play unit. 


4 fn Bt 

weve SRLS 

FEATURES FOR A motor generator for use on 

a number of voltage ranges and 

a-c or d-c ships mains has also 

IN RANGE 3 mc TO 100 mc. | been produced. It has ave and 

| needs no starter unit. Circle P61 
inside back cover. 








cuauc-eutron’ ™& Operation. Specify Bliley type BG6A. 


MINIATURE 7-PIN BASE 


Lo. WRITE FOR TECHNICAL 


° 


wre BULLETIN *496 | 
| PRESS-FIT TERMINALS 


a This all-glass vacuum mounted | femiemncteimteninntt 
crystal unit offers high reliability | 
fae at Jor applications which require mini- 
{| F mum ageing. When used with drive | 
; t sie level less than one milliwatt, fre- 
“bo “tt 7 quency shift due to ageing will not | 
oh exceed .0002° during the first year | 
| of service. 
Th. 43 Supplied for oven or non-oven | 
| 





BLILEY for closer spacings 
E L E C T R | C C 0 M P A N Y SEALECTRO CorP., 610 Fayette Ave., 


UNION STATION BUILDING Mamaroneck, N. Y. With dielec- ‘ 


ERIE PA tric strength ranging from 1,000 
’ % to 2,000 v per mil thickness, these 
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SIMPLYTROL Pyromerces 
For Control of Temperature 


10 standard 

ranges from 
200° to 

+ 300 F 

Accuracy 2°% 
(limit of cali 

bration error) 


Sensitivity 
4 ohms per 
millivolt 
Cot. No. 4535, size 10" x 6° x 7” 
Range 0/1 000°F, 0/ 500°C. $135.00 
Thermocouple-type automatic pyrometer for con- 
trolling temperature in furnaces or ovens and 
Simply 
trol and its thermocouple sensing element may be 


manufacturing processes. Leads between 


up to 100 feet or more depending on temperature 
range and lead wire resistance. Load relay, 5 am- 
peres S.P.D.T. Optional heavy duty relays to 40 A. 
Either AUTOMATIC control or LIMIT shutoff. An 
automatic Simplytrol turns heat on and off to 
hold required temperature, Proportioning effect 
can be increased or decreased by changing cam 
on the sensing cycle. With shorter cycles, control 
more nearly approaches straight line. A limit 
Simplytrol locks up when the trip point is reached 
and remains locked until reset, Use limit Simply- 
trols for monitoring and safety shutoff or alarm. 
Cabinet model for wall 
mounting or portable 
shown above. To the 
right is an MFP Simply- 
trol for flush mounting in 
a cabinet or control pan- 


el. Several other mount 

= Cot. No. 4532-MFP, 

size 5° 2 5" « 8B" deep 
Range 0/1500°F 


ings are shown in Cata 
log 4-A. Send for your 
copy. Assembly Prod- 0/800°C, $127.00 ¢ 
vets, Inc., Chesterland 4, Ohio. Phone (Cleve- 
land, O.) HAmilton 3-4436, (West Coast: Desert 
Hot Springs 4, Calif. Phone 4-3133 or 4-2453). 
Booth 106-7, Automation Show 
Nov. 26-30, Trade Show Bidg., N.Y¥.C 


TRANSMITTER 
and RECEIVER 
ENGINEERS 


College graduates with 4 years 
experience for challenging de 
velopment work on new and 
unique cOmMmunications systems 
Experience should include one or 
more of the following 


RF CIRCUITS 


HF OR VHF RECEIVERS AND 
TRANSMITTERS 


AUTOMATIC ANTENNA 
COUPLERS 


FREQUENCY SYNTHESIZERS 


You are invited to mail your com- 
plete resume lo the address below 


Scientific 


restions HUGHES 
Relations 


RESEARCH ano DEVELOPMENT 
LABORATORIES 


Culver City, Los Angeles County 


California 
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RIBBONS - STRIPS 


of 
% THORIATED TUNGSTEN 
% SPECIAL ALLOYS 
and OTHER METALS 
IN 


ULTRA THIN SIZES 


to 
TOLERANCES CLOSER THAN COMMERCIAL STANDARDS 
b 


y 
OUR SPECIAL ROLLING TECHNIQUE 


Note: for highly engineered applications—strips of TUNGSTEN 
and some other metals can be supplied 


ROLLED DOWN TO .0003 THICKNESS 


® Finish: Roll Finish—Black or Cleaned 
* Ribbons may be supplied in Mg. weights if required 


For HIGHLY ENGINEERED APPLICATIONS 


DEVELOPED AND MANUFACTURED BY 


te PURE TUNGSTEN 
%& MOLYBDENUM 


TE ee 
atti el WOrth 2-2044 
p ® COrtiandt 7-0470 


WIDEBAND FLUTTER METER 


The one and only instrument for 


a eg lemma ils ee ee de 
\ 


910.00 
complete with 
cabinet as 
illustrated 
* 
with dust 


cover only 
$875.00 


MODEL FL-4A 
for manufacturers and users of high-speed tape 
recorders, who are engaged in instrumentation, 
telemetering and data transmission systems. 


Features: 
© Measures flutter fre 
quencies dc to 5000 cps 
® Internal 24 db/octave 
filters for analysis 


Specifications: 


Carrier frequency: 14 Skc from crystal oscillator 
indicators: +2% drift and rms flutter meters 
Range: 0.2,06, and 2.0% rms full scale 

Flutter filters: 0.5 to 30 cps; 30 to 300 cps 

300 to 5000 cps 

Dimensions: 6%" 19” standard rack 


© 3” oscilloscope for 
detailed flutter studies 


Order Direct or write us for name of nearest representative 


Want more information? Use post card on last page 





ee] 


The Ultimate in Digital Tape Handlers for High-Speed 
Computers, Electronic Business Machines, industrial 
Control and Other EDP Applications. 


Regardless of cost, many features are exclusive with Potter 


Speed and ease of operation—Up to 75''/sec in a variety of 
dual speed combinations, with 3 msec starts and stops. 

Tape widths from %4"' to 1 %4"' are accommodated. Automatic 
threading, fast rewind, end-of-tape sensing, and front panel 
or remote control provide unmatched flexibility and ease 

of operation. 


Standard 19” Rack Mounting—Hinged front panel provides 

quick access to mechanical parts and plug-in electronic 
components. Transparent dust cover protects tape and moving 
parts without hindering visual observation of tape track. 


Auxiliary Equipment—A complete line of digital data-handling 
accessories is available, including record-playback heads 
(Model 6400) in numerous channel number and tape width 
combinations. Record-playback amplifiers can be furnished as 
individual plug-in units (Models 52, 53) or in complete systems 
(Model 920) for return-to-zero or non-return-to-zero recording. 
Shift registers, high speed printers and other data-handling 
components are available separately or in integrated systems 
for solving specific data-processing problems. 


WRITE FOR INFORMATIVE BULLETIN .. . and feel free to consult Potter 


engineers on your data-handling problems. No obligation, 
of course. 


POTTER INSTRUMENT COMPANY, INC. 


eA 


NEW PRODUCTS continued 


Tefion Press-F it terminals open up 
new design possibilities by way of 
still closer spaced terminals, such 
as in canned transformers, preci 
sion potentiometers and coil as- 
semblies. Typical is an encased 
transformer top with two banks 
of ten terminals each, with Press- 
Fit terminals spaced only } in. be- 
tween centers. Each feed-through 
terminal has turret lugs for inside 
and outside wrap-around and 
soldered connections. 

The terminals are now avail- 
able in eight RETMA color-code 
colors—white, brown, yellow, blue, 
red, orange, green and gray. 
Available in both stand-off and 
feed-through designs, in miniature 
and subminiature sizes, Press-Fit 
terminals are readily installed by 
press-fitting into the proper sized 
hole, using the insertion tool in a 
drill-press type equipment. Circle 
P62 inside back cover. 


TWT POWER SUPPLY 
regulated to 0.005 percent 


LAWN ELECTRONICS Co., INC., East 
Freehold Road, Freehold, N. J. 
Model 5550  traveling-wave-tube 
power supply provides 2,000 to 
5,500 positive or negative volts 
at 500 ma. 


> Features—The supply is regu- 
lated to 0.005 percent and ripple 
voltage is less than 25 mv. The 
output voltage can be modulated 
through its complete range by a 
few volts of external modulation. 
Extreme stability is obtained by 
using a chopper amplifier to cor- 
rect the drift of the d-c amplifier. 
Circle P6 inside back cover. 
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Beryllium Copper Alloy. The Bery|!- 
lium Corp., 
bulletin 


Reading, Pa. A 4-page 


describes the physical 
properties which make this alloy 
particularly 
tions in the 
fields 
sign factors: (1 


suited for applica- 
electrical and elec- 
tronic including these de- 
high electrical 
conductivity; (2) service tempera- 
tures of 400 F and above; (3) ex- 
cellent spring characteristics; and 
(4) corrosion resistance. 

The bulletin gives information 
on applications of Berylco 10 strip 
for such design uses as: current 
breaker 
Charts, 
complete 


circuit 
clips and the like. 
tables and graphs give 


carrying springs, 
parts, 
data on properties 
and tempers available 
inside back cover. 


composition 
Circle LI 


Printed Circuit Connectors. DeJur- 
Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. ¥. A 12- 
page technical brochure describes 
an expanded line of printed cir 
cuit receptacles, designed for 
in., in. and & in. printed circuit 
Included in the 


cussed are types with 6, 10, 15, 18, 


boards. series dis- 


22 and 28 contacts in single or 
dual rows to accommodate up to 
56 connections 

“ature of the 
connectors described is the “bel 


An outstanding fe 
lows action” contact for extra dur- 


ability and reduction in board 
olerance 


phosphor 


problems. Gold-plated 
bronze spring retains ten 
sion, allows use of undersized or 
oversized board while maintaining 
low contact resistance of less than 
20 mv at 5 amperes 

Molding compounds for the units 
include filled 
Melamine and Plaskon reinforced 
(glass) Alkyd type 440A. Wiring 
styles are eyelet lug, 


described mineral 


solderless 


wire wrap, taper tab solderless 


wiring, and contacts for dip solder- 
ing. Circle L2 inside back cover. 


Carrier Amplifier. Consolidated 
Electrodynamics Corp., 300 North 
Sierra Madre Villa, Pasadena, 


Calif. Bulletin 1550 B covers the 
type 1-127 four-channel 20-ke car- 
rier amplifier system which offers 


linear frequency response from 0 
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to 3,000 cps. Included are informa- 
tion on applications, features, 
high-speed recording 
of specifications. Circle 


sensitivity, 
and a list 
L3 inside back cover. 


Counters. 
Beckman 

Wright 
Theory and 


Industrial 
Division of 
2200 
Ave., Richmond, Calif. 
circuitry 


Magnetic 
Berkeley 


Instruments, Inc 


underlying substitution 


of magnetic devices for vacuum 


tubes in industrial 


high speed 
is explained 


in the rew data file 109. It explains 


counting equipment 


how the Ferristor, a miniature sat 


urable reactor device, replaces 


most of the short-lived vacuum 
tubes to produce a far more rug- 
ged and reliable events-per-unit 
time instrument for countless in- 
dustrial uses. 

Besides describing the Ferristor 
itself, the data file includes a de 
tailed study of circuitry, time base 


and other electronic components 
involved in designing the magnetic 
illus- 


inside 


EPUT. Complete diagrams 
trate the text. Circle L4 
back cover. 


Thermistor 
Fenwal Ine 
letin MC- 
of thermistor 


Overheat Detectors. 
Ashland, Mass. Bul- 
134 describes a new line 
overheat detectors 
for aviation service. It discusses 
the advantages of thermistor ele 


ments for temperature detection 


which include stability and com 
pactness and permit leads up to 
200 ft long and relatively simple 


circuitry. Present and potential 
applications are depicted. Physical 
and performance specifications are 


listed. Circle L5 inside back cover. 


Threshold Indicator. Stoddard Air- 
craft Radio Co., Inc., 6644 Santa 
Monica Blvd., Hollywood 38, Calif., 
has available literature describing 
91296-1 


the new threshold indi 


cator. The unit discussed is a sig- 
go-no-go 
which may be used with r-i/f-i me 


nal actuated accessory 
ters (covering frequencies from 30 
cps to 1,000 me) 
lamp or other alarm system when 


to operate a bell 
radio interference exceeds the 
limit of military specifications, 
such as MIL-I-6181B, 


proposed 


al information or 








IT TAKES ALL 
KINDS... peopte, brain 


power, skills and facilities to produce 
juality electronic components... and 
Packard-Bell has them all. Many of 
America’s foremost companies rely on 
Packard-Bell for quality and on-time 
deliveries. Packard-Bell is a recognized 
leader in Research, Development and 
Production of electronic components, 
producing delay lines, pulse transform- 
ers, pulse-forming networks, filters and 
low-voltage coils. If you have anything 
to do with electronics write today for 
free facilities brochure to: 


Dept. P-10 


Packand CAC 


TECHNICAL PRODUCTS DIVISION 
2332 West Olympic Boulevard 
Los Angeles 64, California 


LEADERSHIP IN ELECTRONICS 
FOR OVER 30 YEARS 
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If you have 

vision that hurdles 
known horizons, 
professional skills to 
take you there, and a 
driving discipline that teams 
the two... opportunities 
as limitless as space itself 
await you at Martin-Denver. 


GS We see you accepting the 
You challenge of the ICBM, 
ee ' Titan, in concert with an elite 


oe YONT ’ group of engineers. 


eal 












We see your faculties sharpened, 


NT >a | : : your life lived more fully, in 
HORIZON < a the Colorado Rockies. 
_—~ © See for yourself . . . and 

eee 

= 


write Emmett E. Hearn, 
Employment Director, 
Post Office Box 179, 
Dept.El1, Denver I, 
Colorado. 
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NEW LITERATURE (continued 


MIL-I-6181C, MIL-I-16910A, pro- 
posed MIL-I-16910B, MIL-I-11683A, 
MIL-I-001683B, and MIL-S-10379A. 

Illustration, descriptive text and 
specifications are provided, as well 
as brief descriptions, with photos, 
of the r-i/f-i measuring units with 
which the threshold indicator may 
be used. Circle L6 inside back 
cover. 


Bantam Speed Reducers. Metro 
Instrument Co., 432 Lincoln St., 
Denver 3, Colorado. Bulletin No. 
98 describes the company’s small 
but powerful Bantam speed reduc- 
ers. The reducers illustrated in the 
bulletin have a maximum power 
output of 0.1 h-p at the low speed 
shaft. Standard units and units 
with an antibacklash feature are 
described. Each kind is available 
in over 400 fixed ratios. Many 
electronic applications are listed. 
Circle L7 inside back cover. 


Single-Turn Potentiometer. Heli- 
pot Corp., Newport Beach, Calif. 
The 2-in. diameter series 5600 pre- 
cision potentiometer is the subject 
of data sheet 54-49. A single-turn, 
continuous-rotation unit for servo 
or bushing mounting, the series 
described offers high resolution 
and close linearity characteristics 

Data sheet 54-49 is illustrated 
and lists specifications, construc- 
tion, coil characteristics and avail- 
able modifications. Circle L& in- 
side back cover. 


Mica Data File. Mycalex Corp. of 
America, 125 Clifton Blvd., Clifton, 
N. J. A completely revised engi- 
neering data file, containing tech- 
nical information, design consider- 
ations and suggested applications 
of the company’s Supramica cer- 
amoplastic and Mycalex glass- 
bonded mica products has been 
issued. Illustrated 4-page sections 
on Supramica 500 and 555 ceramo- 
plastics, Mycalex 400 and 410 
glass-bonded mica, as well as a 
comparison chart detailing the 
properties of these materials and 
other plastic and ceramic insula- 
tors of comparable use are assem- 
bled in a file folder for inclusion 
in engineering files and libraries. 
Additional sections of the data 
file provide information on special 
Mycalex glass-bonded mica for- 
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NEW LITERATURE (continued 
mulations for capacitor dielectrics 
and other specific applications, and 
machining and fabricating instruc- 
tions for working the materials. 
Charts of electrical and thermal 
characteristics and complete 
tubular data on the physical prop- 
erties of the materials are in- 
cluded. The file will be kept up-to- 
date with additional 
new developments. 
side back cover. 


material on 
Circle L9 in- 


Flowmeter. Industrial Develop- 
ment Laboratories, Inc., 17 Pollock 
Ave., Jersey City 5, N. J. A new 
catalog describes function, con- 
and operation of the 
Laub Electro-Caloric flowmeter. 
The 4-page, 2-color catalog lists 
the advantages of the instrument. 

A cutaway 
trates the 


struction 


illus- 
construction of the 
flow cell while a 
simple diagram effectively shows 
the principles of operation. Stand- 
ard sizes and materials are listed 
and complete mechanical and elec- 
trical specifications are furnished. 
Circle L10 inside back cover. 


view clearly 


smooth-bore 


One-Third Octave Filter Set. 
Brush Electronics Co., 3405 Perk- 
ins Ave., Cleveland 14, Ohio, has 
released a_ single-page catalog 
sheet, illustrating and describing 
the one-third octave filter set, 
model BL-1609. The instrument de- 
scribed is specially designed for 
sound and_ vibration 
measurement 


analysis, 
transmis- 
reverberation time, and 


of sound 
sion and 
in general, any audio signal analy- 
sis or telemetry data reduction. 
The free literature contains de- 
tailed design, operating and instal- 
lation information which suggests 
various application opportunities. 
One side of the sheet covers de- 
tailed specifications of the instru- 
ment. Circle L11 inside back cover. 


Thermistors. General Electric Co., 
Detroit 32, Mich., has announced a 
newly revised 53-page manual on 
thermistors, thermally sensitive re- 
sistors for 


automatic detection, 


measurement and control of 
physical energy. 

The publication, designated TH- 
13A, describes the latest general, 
material aad operating character- 


istics of the electronic semiconduc- 
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EFLON) 


TUBING....MOLDED OR MACHINED PARTS? 


YOU CAN GET JUST 
WHAT YOU WANT 











DuPont 


trademark 


“TEFLON 


Advantages: 


CHEMICAL— Completely inert 


ELECTRICAL—Extremely low power factor 
Very high dielectric strength 


THERMAL—Temperature range 
—300°F. to +500°F. 


MECHANICAL— Strong, flexible 


Weather resistant 


LOWEST COEFFICIENT OF FRICTION 


ABSOLUTELY NON -STICK 





OFFICES 1M ALL PRINCIPAL CITIES 


SHEET....ROD.... 





**Made of Teflon by JOHN 
CRANE” has become practically 
a standard specification for parts 
and components subject to severe 
electrical, corrosive, thermal, me- 
chanical pr atmospheric abuse. 
Whatever your requirements in 
Teflon . . . sheet, rod, tubing, 
packings, gaskets, bellows, insu- 
lators, sealing discs or non-stick 
parts “John Crane” can 
supply them! 


In addition, you get these impor- 
tant plus factors: complete uni- 
formity throughout, high density 
control, freedom from flawsand rig- 
id adherence to your specifications, 


“John Crane’s’’ complete fabrica- 
tion facilities assure you prompt 
delivery on exactly what you want 
—no compromise. If you have an 
entirely new requirement, no 
standard design or procedure — 
“John Crane’s’’ laboratory facili- 
ties, know how, research and en- 
gineering experience go to work 
on your particular need. 


Now is a good time to put “John 
Crane” to test. Contact Crane 
Packing Company today. 


Crane Packing Co., 
6402 Oakton St., 
Morton Grove, IIL, 
( Chteage Suburb) 
In Canada: Crane 
Packing Co., Ltd., 
Hamilton, Ont. 
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Universally ADAPTABLE ... 


SHIELDING’S 
MULTI-CELL® 
ENCLOSURE 


Designed and developed by Shielding engineers, here's installation 
versatility never before offered in any type of shielding room! 

Featuring completely interchangeable standard panels of either 
solid or mesh construction, this Multi-Cell® Enclosure makes instal- 
lation a snap... and no special tools are required either! Erection 
poses no problem as this versatile enclosure can be fastened from 
the inside or outside, by use of a single screw driver! 

Other engineered-design features include: (1) Modular panel con- 
struction of single or double shielding thickness; (2) Standard door 
installation in any wall pesition to swing left or right, in or 
out; (3) Composite enclosures constructed in combinations of 


40 or 48 inch panels; (4) Choice of cell or isolated enclosure. tor 
Supplying attenvation characteristics to meet any de- MIL-1-16910 

mand, all Shielding Enclosures have passed all applicable ana 

military tests—concrete proof that Shielding has the 

answer to your RF Suppression problems. MIL-I-61818 


Write today for illustrated 
booklet 


’ 


THE TALENT TO CREATE aL a 


ye 8b) 


Dept. E-1 + Box 217 + RIVERSIDE, NEW JERSEY 
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NEW LITERATURE (continued) 


tors, as well as general types of 
applications. Besides basic data, it 
also includes details on thermistor 
issemblies, static and dynamic 
cneracteristic curves in addition 
to user information on how to 
order them. Circle L12 inside back 
cover. 


VHF Communications Receiver. 
servo Corp. of America, 20-20 
Jericho Turnpike, New Hyde Park, 
N. Y. A 2-page brochure TDS 
5200, lists specifications for a pro- 
fessional quality a-m and f-m re- 
ceiver covering the frequency of 
50 to 200 me in one continuous 
band. The receiver described is 
used in the laboratory to calibrate 
other receivers; in flight-testing; 
control tower, propagation studies; 
monitoring; evaluating transmit- 
ters; meteor research; and as a 
general, all-round communications 
receiver. 

Full specifications are listed in 
the brochure. Circle L13 inside 
back cover. 


Automatic Direction Finder. Air- 
craft Radio Corp., Boonton, N. J., 
has available a 4-page brochure 
describing its new automatic di- 
rection finder system, the type 
21ADF. The system described—re- 
ceiver, power unit, control unit, 
loop, and indicator—weighs less 
than 20 lb and is designed for use 
on all types of aircraft, especially 
where weight, size, operating relia- 
bility, and minimum air drag are 
important considerations. 

The 2-color brochure lists speci- 
fications and provides illustrations 
of its loop housing installation. 
Circle L14 inside back cover. 


Millivoltage Measurement Instru- 
ments. Leeds & Northrup Co., 4934 
Stenton Ave., Philadelphia 44, Pa. 
Concise information about Speedo- 
max H electronic potentiometer- 
type indicators, recorders and 
controllers calibrated directly in 
millivolts 5 to 0 to + 5 mv, 0 to 
10 mv, or 0 to 50 mv—is now avail- 
able in an illustrated 2-page data 
sheet. 

This sheet completely lists fea- 
tures and specifications of the 
Speedomax H indicators and re- 
corders, and presents a condensed 
tabulation of instrument charac- 
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NEW LITERATURE 


(continued 


teristics for control applications 
ranging from simple two-position 
to full-proportioning control. 
Circle L15 inside back cover. 
Resistor Catalog. Cinema Engi- 
neering Div. of Aerovox Corp., 1100 
Chestnut St., Burbank, Calif. Bul- 
letin No. LC-1030BX is a 20-page 
booklet dealing with the entire 
Cinema line of wire wound, fixed, 
accurate 
The yearly, in- 
cludes a military specification tab- 
ulation for the first time. 

Cinema resistors the 
CE100 and CE200 radial 
wire terminals or radial lug ter- 
minals; the PW100 PW200 
for printed circuitry, 
axial wire terminals or radial lug 
terminals. 


encapsulated 
catalog, 


resistors. 
issued 


include 
series, 


and 
series, 


Information includes line draw- 
ings of the products, as well as de- 
scriptive tabulations. Circle L16 
inside back cover. 


Tubing Metals and Alloys. Superior 
Tube Co., 1528 Germantown Ave., 


Norristown, Pa. Data Memoran- 
dum No. 1 lists 121 metals and 
alloys from which the firm pro- 
duces its standard and special 


small diameter tubing. The analy- 
ses are conveniently grouped into 
carbon, alloy and stainless steels, 
nickel nickel copper 
and copper base alloys, glass seal- 


and alloys, 
ing alloys, reactive metals (titan 
ium and nickel 
cathode are 


zirconium) and 
They 


whether 


materials. 
grouped as to 


also 
standard 
or special analyses. 

The data lists 63 
standard and 58 special analyses 


Circle L17 inside back cover. 


memorandum 


VHF Receiver. 
America, 20-20 Jericho 
New Hyde Park, N. Y. Brochure 
R-9903 fully describes the Servo- 
flight R5200 vhf 
receiver. The receiver 
meets all the prime specifications 
of wide 


Servo Corp. of 


Turnpike, 


communications 
discussed 
frequency range, high 
order of accuracy, maximum sensi 
tivity, high stability, 
and also provides automatic noise 


frequency 


limiter, squelch, continuous tuning 
without switching, and continuous 
operation. 

Part of the development 
of the R5200 is the special atten- 


story 
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For additional 


PROVEN Design Techniques 


make your 
COMPLEX AUDIO 
FILTER CONSTRUCTION 


routine at 


CHICAGO STANDARD 










BUILT 
TO VOUR 
SPECIFICATIONS 
or avaliable as 

stock units. 


Ollie eC UC UCM Mt me Le 
ence in building thousands of filters 
have made possible a degree of skill 
in engineering and workmanship that 
can solve your difficult audio filter 
problems quickly ... to your 
plete satisfaction 


com 





=o 


Proven techniques of space utiliza- re "enw Oe 
tion and mechanical design result in 
superior internal construction and ef 
ficient, compact, light-weight filters 


FREQUENCY RESPONSE 
Typical 

Band-Pass Filter 
Proven design principles result in 
optimum coil and circuit perform 
ance. Reliable. operation under ex 
treme conditions is assured by: 
1. High efficiency core materials 


2. Chicago's high strength cera 
mic terminals 

3. High dielectric strength insula- 
item 


CHICAGO STANDARD 
TRANSFORMER (4% 


CORPORATION "+8. 


3501 Addison Street, Chicago 18, Illinois 
EXPORT SALES: Roburn Agencies, Inc. 
431 Greenwich Street, New York 13, New York 
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NEW LITERATURE (continued) 


tion given to its mechanical design 
to assure simplicity in servicing. 
The r-f tuner and the complete i-f 
strip are constructed as separate, 
self-contained units which can be 
readily removed from the main 
chassis. Once removed, they may 
be operated separately, or in con- 
junction with each other. Circle 
L18 inside back cover. 


Pulse Transformers. Technitrol 
Engineering Co., 2751 North 
Fourth St., Philadelphia 33, Pa., 
has announced a bulletin on pulse 
transformers of particular interest 
to design and production engi- 
neers. Different core materials and 
variations in windings and sizes 


Prag allow the rapid production of a 
He A ia r number of series and types within 
Poon 


"Nae RS i ic oe each series, all encapsulated, to 
fit many standard circuits. 


70 nb @ anus. Also offered are custom-wound 
Us CLOAQINLE f) eee pulse transformers to fit special 


circuits such as transistor, printed 
and military types. Circle L19 in- 


is THERMAL SHOCK giving you trouble? — »« >< «ver 


Stupakoff offers a number of ceramic bodies providing | Tiny Electrolytics. Gary Wells Co., 
exceptional resistance to thermal shock, the most out- 3 Park Row, New York 38, N. Y. 
standing being STUPALITH, which has withstood over a Bulletin H covers a complete line 
hundred cycles from 2000° F to liquid air without harm. 


of miniature electrolytic capaci- 
tors which are encased in solid- 


drawn single-ended aluminum cans 
are HIGH TEMPERATURES your problem ? spun on to plastic end plugs to 


give a moisture-proof seal. In- 
cluded are data on _ tolerance, 
power factor and leakage current 


Components formed of selected Stupakoff Ceramic Mate- 
rials will withstand extremely high and prolonged tempera- 
tures, without deterioration, even in the presence of many allt aes. alanine Sane 
corrosive gases and materials. as we as a dime aS20R C wae 1. De- 
cause of the low prices discussed, 
these capacitors are particularly 


would PRECISION-MADE CERAMICS | suited for radio-tv-phono and sim- 


ilar applications. Circle L20 inside 


help speed your production? a 


sa , , Se Deposited Carbon Resistors. Inter- 
Stupakoff specializes in the mass-production of precision- | alist Meeteaie On. sen 
made ceramic parts and components. Tolerances of : : : cae 1. 
+0.001 in. are not unusual. Their use in assemblies of Broad 5t., Philadelphia 8, Pa. Bul- 
electrical and electronic equipment sharply reduces | letin B-4 contains comprehensive 
assembly costs, and assures correct functioning of the data on construction, applications, 
equipment in service. This precision is particularly valu- | types, dimensions, performance 
able in miniaturized assemblies. and tolerance. Detailed charts and 


¢ Sate Ch | graphs are shown in the 4 pages. 
WBe fer the now Stepated fe Circle L21 inside back cover. 





| Electronic Timer. G. C. Wilson & 
| Co., 1915-8th Ave., Huntington, 
STUPAKOFF DIVISION OF West Va., has available an 8-page 
and specifications describing its 
standard line of electronic timers 
now being manufactured. Included 


OBE, PENNSYLVANIA 


| 
i 


| brochure with nt informati 
The CARBORUNDUM Company | rochure W curre rmation 
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in the line described are delay, 
repeat cycle and interval timers. 
Circle L22 inside back cover. 


Calibrated Load. Color Television 
Inc., 935 E. San Carlos Ave., San 
Carlos, Calif. A new leaflet il- 
lustrates and describes the model 
128A X-band calibrated load, an 
adjustable mismatch load which 
is calibrated at three frequencies 
and at four vswr’s. Specifications 
included cover the standard cali- 
bration frequencies and vswr’s, the 
accuracy, type of waveguide fit- 
ting, dimensions and price. List- 
ing is made of the availability of 
special 
quired. 
cover. 


where re- 
inside back 


calibrations 
Circle L23 


Development in Miniature. Cook 
Electric Co., 2700 North Southport 
Ave., Chicago 14, Ill, through 
Newsletter Vol. 1, No. 30, an- 
nounces the availability of a new 
voltage standard, an acceleration 
switch, and a 5-ampere spdt relay. 
Any of the miniatures discussed 
are furnished in hermetically 
sealed cases with a volume of less 
than 1 cu in. and weigh less than 
2 oz. Circle L24 inside back cover. 


Automatic Instrumentation. Fair- 
child Electrotechnics, Division of 
Fairchild Engine and Airplane 
Corp., 118 E. 16th St., Costa Mesa, 
Calif., has available a folder and 
technical bulletins describing its 
automatic instrumentation com- 
ponents and systems. Topics cov- 
ered in the bulletins include: 
resistance bridge indicator, volt- 
age ratio indicator, miniature 
bridge balance and warning sys- 
tems. 

Readers need write only once 
and they will receive each new 
technical bulletin, describing com- 
ponents and systems now under 
development, as they are published 
subsequently. These supplemen- 
tary bulletins can be filed in the 
same folder if desired. Circle L25 
inside back cover. 


Thermocouple Insulators. Claud 8. 
Gordon Co., 3000 S. Wallace St., 
Chicago 16, Ill., has issued a new 
bulletin No. 300-56 illustrating and 
describing the complete line of 
Serv-Rite thermocouple insulators. 
Listed are the dimensions, sizes 
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Stupakott 
METAL-BONDED 


ALUMINA TERMINALS 


Amazing bond-strength, and unequalled high-tempera- 
ture ceramic-to-metal adherence are two outstanding 
characteristics of Stupakoff Alumina Terminals. Avail- 
able in six oniliel stock sizes and many special 
designs, these terminals provide assurance of stronger, 
tighter, soft-soldered assemblies. The alumina body 
is a Stupakoff development, processed under rigidly 
controlled conditions. 

The new Stupakoff metal-bond technique (patent 
applied for) should not be confused with if 
silver metallizing process. This is not a plating, but 
an intimate bonding of ceramic and metal. Its eflec- 
tiveness is proved by the photograph at the left, 
showing the results of a typical torsion test. Ultimate 
failure of the terminal occurred in the ceramic and 
not in the bond. 

Because the bond remains hermetically tight well 
beyond the temperature limits of soft solder, assembly 
processes are simplified and more dependable. 

Write for full information and prices on Stupakoff 
Metal-Bonded High Alumina Terminals. 


1¢ ordinary 


Right-- Sample of a Stu- 
pokoff Alumina Terminal 
in test rig, torsion-tested 
to destruction. The failure 
occurred in the ceramic, 
not in the bond. 

Left is similar terminal 
before testing 


STUPAKOFF 0112101 or 
‘ 4) The CARBORUNDUM Company 


OBE, PENNSYLVANIA 
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. 
MICROWAVE ASSOCIATES, INC. and types of insulators available 
AN for high therma! shock, high tem- 
perature and high mechanical 

strength. The principal properties ® 


of the different materials are in- 
cluded as an aid in selection. 
Circle L26 inside back cover. 


Fuse Resistor. International Re- 
sistance Co., 401 N. Broad St., 
Philadelphia 8, Pa. Catalog data 
bulletin P-3 covers the type FR 
fuse resistor. Comprehensive data 
on applications, advantages, de- 
sign, construction, ranges, toler- 
ance, stamping and derating are 
given. Detailed charts and graphs 
are included. Circle L27 inside 
back cover. 


Selenium Rectifiers. General Elec- 
tric Co., Schenectady 5, N. Y. The 
12-page bulletin, GEA-6545, gives 
features, application, charts, con- 
struction, dimensions, specifica- 
tions and other data on } kw to 125 
kw selenium rectifiers as well as 
multiples to 500 kw. Circle L28 
inside back cover. 


Panel Instruments. Triplett Elec- 
trical Instrument Co., Bluffton, 
Ohio, has published a comprehen- 
sive new panel instrument data 
sheet, Form 81556-T. The 4-page 
form contains full-size scales of 
various types of panels as well as 
dimensional diagrams of round, 
rectangular and special instru- 
ments on which panels are used. 

Typical external shunts, illus- 
trated for purpose of showing 
mounting dimensions, as well as 
illuminated meters are also shown 
in the data sheet. Circle L29 inside 
back cover. 





Mi SUPER LOW NOISE FIGURE 
@™ SUBSTANTIALLY REDUCED PRICE 
@— NOW IN VOLUME PRODUCTION 


MH PROVEN FIELD RELIABILITY 
OF SILICON CONSTRUCTION 


MM FULLY INTERCHANGEABLE WITH 
OLDER TYPES... no need 
for special biasing circuits, 


Ferramic Magnetic Cores. General 
Ceramics Corp., Keasbey, N. J. 
special low impedance IF in- | Bulletin MT-103 is a 4-page folder 
| describing the magnetic properties 
| of Ferramic S-1. Tabular material 
| and characteristics charts are in- 
| cluded. The cores described are 


put and RF microwave mixers! 





available in more than one grade 
| each, embodying a different set of 
characteristics. Circle L30 inside 
back cover. 


Send for technical bulletin and prices... 


MICROWAVE ASSOCIATES INC. | treater Co. 6o1 8. Erie Ave 


Erie Ave., 
Philadelphia 34, Pa. A new 14- 
22 CUMMINGTON STREET, BOSTON 15, MASSACHUSETTS page handbook containing a 
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NEW LITERATURE (continued 
selected group of curves of an- 
tenna characteristics has recently 
been announced as an aid for engi- 
neers working with microwave an- 
tennas or systems involving such 
antennas. Circle L31 inside back 
cover. 


Magnetic Controls. Westinghouse 
Electric Corp., P.O. Box 2099, 
Pittsburgh 30, Pa. Cypak magnetic 
controls and logic functions for 
industrial control are discussed in 
an 8-page booklet (TD 52-760) now 
available. Illustrated with photo- 
graphs, drawings and circuit dia- 
grams, the booklet discusses the 
basic “and”, “or”, “not”, and 
“memory” logic functions; the cir- 
cuitry providing these functions, 
including the basic Ramey mag- 
netic amplifier circuit; and current 
applications to industrial control. 
Circle L32 inside back cover. 


Transformers. Transonic Inc., 808 
Sixteenth St., Bakersfield, Calif. 
An 8-page well-illustrated folder 
shows the company’s manufactur- 
ing and testing facilities for a wide 
line of transformers. Typical prod- 
ucts listed, which are engineered 
and manufactured by the company, 
include: high altitude units, wave 
filters, power transformers, high 
power units, instrument 
transformers, pulse transformers, 
geophysical units, current limiting 
transformers, wide-band transfor- 
mers, saturable reactors, blocking 
oscillator pulse transformers and 
specialty magnetic core products. 
Circle L33 inside back cover. 


audio 


Constant Voltage D-C Power Sup- 
plies. Sola Electric Co., 4633 W. 
16th St., Chicago 50, Ill., has avail- 
able a booklet (DC-235) giving 
technical data for six, standard- 
design, regulated d-c power sup- 
plies for intermittent, variable, 
and pulse loads, or high-amper- 
age loads. The text is amply 
illustrated with photographs, 
schematic drawings, and tables 
showing mechanical and electrical 
specifications and performance 
data. These d-c power supplies 
combine a constant voltage trans- 
former, a germanium power rec- 
tifier and high-capacitance filter 
without choke. 

The theory of operation of the 























.-». ROUND TRIP 
TICKET 


You can obtain the obvious advantages of a round trip 
ticket by bringing your radar component problems 
to Microwave Associates. We are equally concerned 
with both legs of the radar journey. Our products 
will not only help insure maximum transmission of 
energy to the target but will contribute to most 
efficient conversion of available return signals into 
useful data. 

Microwave Associates offers the following design 
improvements to increase radar efficiency, sensitivity 
and reliability: 


Recently developed super 
sensitive E Mixer series offers 
increased burn owt resistance 


for longer life. 


SILICON 
DIODES 






Naw, higher power designs, 
decreased spike leakage and 
insertion loss, faster recovery 
time and longer life. 







TR DUPLEXER 
TUBES 





Long life Philips cathode, high 
altitude designs, extra rugged 

construction for operation under 
extremes of shock and vibration. 





MICROWAVE ASSOCIATES INC. 
CO pley 7-7577 


22 Cummington St., Boston 15, Mass. 





for MINIMUM SIZE 


... the exceptionally reduced sizes and light- 
weight of Aerovox metallized-paper capaci- 
tors makes them ideal for those applications 
where space is at a premium. 


for MAXIMUM 
PERFORMANCE 


... the unique properties of Aerovoxr metal- 
lized-paper capacitors—ruggedness, reliabil- 
ity, and high safety factor assure you of 
longer equipment life. 


for WIDEST OPERATING — 
TEMPERATURES 


...Aerovox metallized-paper capacitors are 
available in a wide variety of case styles for 
operation at temperatures ranging from 
—65°C to +125°C. 


Aerovox metallized-paper capacitors were developed specifically 
to meet today’s critical requirements for capacitors of improved 
reliability and reduced size. Complex electronic gear such as 
guided missiles, computers, airborne receivers, telephone switch- 
boards, transistorized radios and color TV have successfully 
applied Aerovox metallized-paper capacitors. 


| 


NEW LITERATURE (continued) 
power supplies is covered in detail 
in the booklet, with oscillograms, 
schematic diagrams and charts 
showing output voltage curves for 
a typical power supply assembly 
at various loads and supply line 
voltages. Ratings for the 6 stock 
d-c supplies are shown on specifi- 
cation charts. More than 30 other 
ratings are offered on special 
order. 

The booklet has 8 pages, meas- 
ures 84 in. by 11 in. and is pre- 
punched to fit a standard 3-ring 
binder. Circle L34 inside back 
cover. 


Paper Tubulars. Aerovox Corp., 
New Bedford, Mass. A 16-page 
catalog describes capacitors of 
the tubular type, having casings 
of ceramic or organic materials. 

The catalog covers units de- 
signed for radio-television and 
instrument applications and con- 
tains impregnant charts, dimen- 
sional drawings, color-code charts 
and rating tables. Circle L35 in- 
side back cover. 


Magnetic Memory Planes. General 
Ceramics Corp., Keasbey, N. J. 
Bulletin MP-105 covers a line of 
completely assembled coincident- 
current magnetic memories for 
computers, switching, automatic 
control and systems. Applica- 
tions, specifications and data on 
standard configurations for the 
Ferramic magnetic memory planes 
are included. Circle L36 inside 
back cover. 


Rotary Solenoids. Oak Manufac- 
turing Co., 1260 North Clybourn 
Ave., Chicago 10, Ill., has pre- 
pared a new 2-color, 8-page book- 
let to describe and illustrate its 
line of high-torque rotary sole- 
noids. The solenoids discussed 
feature instant starting, uniform 
force throughout the stroke and 
rugged construction. 

The booklet contains a dimen- 
sional chart, mechanical supple- 
ments and 8 complete engineering 
data charts. Circle L37 inside 
back cover. 


Liquid Rosin Flux. Alpha Metals, 
Inc., 56 Water St., Jersey City, 
N. J. A new 2-page technical bul- 
letin giving a complete description, 
uses, properties and methods of 


372 For additional information on all items on this page, use post card on last page. November, 1956 ~ ELECTRONICS 





NEW LITERATURE (continued) 


application of the No. 100 non- 
activated liquid rosin flux is now 
available. A helpful graph show- 
ing the concentration-density rela- 
tionship of No. 100 flux and No. 
400 flux thinner is included. 

This information will be of par- 
ticular interest to those involved 
in the problems of electronic and 
printed circuit soldering. Circle 
L38 inside back cover. 


Large Waveguide. I-T-E Circuit 
Breaker Co., 601 E. Erie Ave., Phil- 
adelphia 30, Pa. Bulletin EPW-656 
provides mechanical and electrical 
characteristics and standard shape 
data on the latest type waveguide 
for multi-megawatt radar and 
communications systems. Sizes de- 
scribed are from WR770 and 
larger with maximum vswr limited 
to 1.05 for bends and 1.03 for 
straight sections over the entire 
operating band. Circle L39 inside 
back cover. 


Systems and Products. Servo Corp. 
of America, 20-20 Jericho Turn- 
pike, New Hyde Park, N. Y. A new 
16-page short form catalog 
(SF9901) describes the various 
systems, equipment and com- 
ponents manufactured by the com- 
pany. 

Included are the Servomation 
building block  servo-synthesis 
equipment, Servoscope servo sys- 
tem analyzer, Servoflex servo am- 
plifiers, Servoboard electromechan- 
ical assembly kits, spectrum signal 
generator, Servotherm pyrometers, 
infrared radiation standard, heat 
detector cells and accessories, 
UV-IR photometer, Servoflight 
dead reckoning tracer, h-f direc- 
tion finder and vhf communica- 
tions receiver. Circle L40 inside 
back cover. 


Process Instruments. Beckman In- 
struments, Inc., 2500 Fullerton 
toad, Fullerton, Calif., has avail- 
able a 4-page bulletin on its proc- 
ess instruments. The _ brochure 
contains pictures and brief descrip- 
tions of the Beckman electrolytic 
hygrometer, L-B infrared analyzer, 
leak detector, flow colorimeter, 
micro-microammeter, r-f gas an- 
alyzer, pH control system and the 
111 data system. 

Information on how to obtain 





Vies obi ensasnad ages tue Aik epen dualitdills fae. 
paper Somes: Stout: Seanene ee perenstieniy ace. 2) 
case styles, standard and specials, for standard or 

elevated operating temperature requirements. 


Aarectaspiepliaeitakmatdiliaiddaises tiisesiter ert 

in this country and its many years of experience and 
know-how has provided valuable application-engineering 
information to many leading electronic equipment 
manufacturers. You are invited toconsult withour - 
metallized-paper capacitor specialists for assistance in 
selecting the right capacitor for your particular 
requirements. Complete detailed specifications, quotations, 
delivery information, available on written request. 


\ wt cae 
ste - \s 
Se - wey ery 


Du Pont Trademark 


NEW BEDFORD, MASSACHUSETTS 
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EXTRU! 
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Having trouble finding 

a problem part? Wish you 
could impact extrude it in one 
piece’? Let us help. We've 
contributed to the thinking 
of many other firms...taking 
over the blueprints or working 
from the part itself. Can tell 

if itean be done and how muct 
you can save by one-piece 
impact extrusion, Promptness 
assured by 30 years reputation 


in serving Dig Dusiness 


NEW LITERATURE (continued 


additional data on the various in- 
struments for process analysis, 
measurement and control is also 
contained in the bulletin. Circle 


LA1 inside back cover. 


Precision Potentiometer. Helipot 
Corp., Newport Beach, Calif. The 
new 1 7/16 in. diameter series 5400 
precision potentiometer is the sub- 
ject of data sheet 54-44. The unit 
described is a single-turn, continu- 
ous-rotation unit for servo or bush- 
ing mounting, and available with 
or without ball bearings. The data 
sheet is illustrated and lists speci- 
fications, construction, coil charac- 
teristics and available modifica 
tions. Circle L42 inside back cover. 


Magnetic Memories. Genera! 
Ceramics Corp., Keasbey, N. J. The 
operation of coincident current 
Ferramic magnetic memories is 
covered in technical bulletin No 
MM-1l. The 8-page bulletin is the 
first of a series on Ferramic 
square hysteresis loop materials 
for design, development and pro- 
duction personnel. A bibliography 
is included. Engineering assistance 
available is mentioned. Circle L43 
inside back cover. 


Analog Computer. Reeves Instru- 
ment Corp., 207 E. 91st St., New 
York 28, N. Y., announces a new 
16-page brochure illustrating and 
describing the advanced design 
features of the 400 series REAC 
analog computer. 

The brochure details the many 
new “firsts” incorporated in this 
computer—first problem check sys- 
tem, first time scale check system, 
first plug-in servo padding turrets, 
first 400-cycle high performance 
servo, first automatic recording of 
recorder calibration data. 

The modular building-block con- 
struction of the 400 series is de- 
scribed, along with a general de- 
scription of component operation. 
A special section is devoted to the 
completely redesigned high-stabil- 
ity d-c amplifiers used in the com- 
puter. Circle L44 inside back 
cover. 


Solder Core Contacts. DeJUR 
AMSCO Corp., 45-01 Northern 
Blvd., Long Island City 1, N. Y. 
Technical bulletin on new solder 
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core contacts for Continental con- 
nectors includes illustrations, de- 
scriptions and specifications cover- 
ing perfected method of pre-filling 
contacts with a solder alloy of 
any specified composition. Circle 
L45 inside back cover. 


Electrical Insulating Materials. 
Furane Plastics Inc., 4516 Brazil 
St., Los Angeles 39, Calif., has 
published a complete chart of 
formulated epoxy resins giving 
physical and electrical data on 27 
resin systems. 

Introduced on the chart is 
Epocast 18, a one-compound epoxy 
resin which cures at elevated 
temperature. It is not necessary to 
add hardener to Epocast 18, which 
has demonstrated good stability 
at room temperature. 

The chart shows a multiple 
choice of hardener for several 
epoxy resin systems—offering 
fast or moderate cure—with and 
without safety hardeners. Circle 
L46 inside back cover. 


Transistorized Equipment. Elec- 
tronic Research Associates, Inc., 
67 East Centre St., Nutley, N. J., 
announces a new &-page 2-color 
catalog covering their complete 
line of transistorized and tubeless 
equipment. It describes test equip- 
ment, power supplies, packaged 
circuits, miniaturized components, 
constant current generators and 
other items. Included in the cata- 
log is the company’s new line of 
high efficiency transistorized 
power supplies which are intended 
to replace vacuum and magnetic 
amplifier equivalents wherever 
used. Circle L47 inside back cover. 


Plug-In Circuitry. The Walkirt Co., 
145 W. Hazel St., Inglewood, Calif., 
has available 2-color data sheets 
pointing up new features of its 
line of plug-in units. Included in 
the changes described are: plastic 
banding color code for immediate 
group identification; gray gloss 
finish of tough baked urea alkyd 
enamel, embedment in mica-filled 
epoxy, rather than polyester resin, 
as before; and for maximum 
legibility, direct-printed nomen 
clature on face of each unit. 
Other construction and  per- 
formance factors in the redesigned 
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for Teflon’* on wire 


From advanced know-how and industrial chemistry . . . came 
“Teflon.” Through unique applications of “Teflon” on 
wire and cable... Hitemp Wires, Inc. has opened new 
horizons for the electronic and electrical industries. 


With “Teflon” insulated wire, tubing, multi-conductor 
cables, lacing cord, tape and sewing thread, miniaturized 
electronic and electrical components are now possible . . 
with the amazing working temperature range of —90°C to +250 °C. 


“Teflon” insulated products offer this unexcelled combination 
of properties: low loss factor, low dielectric constant, 
high volume resistivity, nonflammable, low coefficient 
of friction, unaffected by moisture, tough . . . yet 
flexible, and completely inert to all known commercial solvents. 


For better products . . . for lower production costs, call the 
leading specialist in high temperature insulations . . . your 
nearest Hitemp Wire, Inc. sales engineer. 


| HITEMP WIRES INC. 


26 WINDSOR AVE., MINEOLA, NEW YORK 
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line are stressed, such as shock 


7 
Je TY i, bl aring and vibration resistance, moisture- 
proof construction. Catalog No. 
vY iad | 11386 also points up the company’s e 
l VE TORK other stock lines—counters, multi- 


vibrators, amplifiers and _ pulse 
generators. Circle L48 inside back 
cover. 


Miniature Electrical Connectors. 


| The Deutsch Co., Los Angeles, 
ACTUAL SIZE Calif., has announced a new 8&- 


page, 2-color catalog illustrating 
and describing its complete line 
of miniature electrical connectors. 
The catalog presents standard 


0 0] ° plugs and receptacles and features 
* ounce-inches the two newest additions to the 
Deutsch line: push-pull miniature 

| m4 7 ¢ ; 2! ; 0 i mounting square flange and cable 
clamp receptacles; standard, cable 

YO Wyre) | clamp and lanyard plugs; her- 


metic, and rack-and-panel _re- 


| ceptacles. Connector accessories 
| are also listed and illustrated. 
The catalog notes that the push- 


pull connectors are designed for 


connectors and spherical orienta- 
tion (rack and panel) connectors. 

The standard connectors listed 
in the catalog include: bulkhead 





' : crowded, inaccessible and ballistic 

Jewel bearings for lowest torque, and superior seal against 
surroundings that contain abrasive dust, make this new, Model LLT % 
Waters pot the ideal unit for high-reliability service where minimum 


installations, where space is at a 
premium and where lock-wiring or 
twisting is impossible or imprac- 


torque is essential. With torque low enough to permit actuation by a tical. The spherical orientation 
Bourdon tube or a bimetallic thermal element, this potentiometer connectors described are designed 
offers new advantages in sensitive-instrument applications as well to self-align and mate in blind 
as in computer, servo, and selsyn uses, Check your needs with these connections. Circle 149 inside 
specifications: | back cover. 
Maximum torque: hi sciasienlte 0.01 ounce-inch 
Dissipation: ..... one watt at 80° Centigrade | Color Difference Meter. Minne- 
Resistances: ....................100 ohms to 100,000 ohms apolis-Honeywell Regulator Co., 
SETI  dasotehbaeiiconsaineseavesan iresvsosevsesescere VO CURES Wayne and Windrim Avenues, 
Outside diameter: 0.885 inch Body depth: % inch Philadelphia 44, Pa. Data sheet 
Linearity: 0.5% standard; on special order, 0.25% 10.10-6 describes color theory, 
Winding angle: 354° standard; on special order, 360° | accuracy and features of Gardner 
Ganging: to six decks with no increase in diameter. | automatic color difference meter 


Where the features of a ball-bearing potentiometer are desir- with Brown ElectroniK amplifier 


able, specify Waters Model LT % “Lo-Tork” potentiometer. and wen The meter eee 
. : . . ives ree-part numeric: -om- 
Write for data sheets on jewel-bearing and ball-bearing pre- or ee crinuag ne 


i , " parison of color samples. Circle 
cision wire-wound potentiometers. | TRA tet 

| L50 inside back cover. 
Do you ever need pots that are “just a bit different''? 


Maybe we can help you — by modifying a standard Safety Amplifier. Minneapolis- 
Waters design or by taking a bold, new approach. Tell Honeywell Regulator Co., Wayne 
us your need and we'll tell you what we can do. and Windrim Avenues, Philadel- 


phia 44, Pa. Specification S901-1 


| describes and illustrates the Brown 
wien | safety amplifier for nuclear reac- 
i‘ | tor control. The amplifier dis- 


cussed can be used with electric 
clutches, solenoids and similar de- 


NEERIN 
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vices, as well as with electromag- 
nets, because fast-acting relays 
initiate complete, irreversible 
scram. Circle L51 inside back 
cover. 


Magnetrons and Traveling-Wave 
Tubes. Radio Corp. of America, 
Harrison, N. J. Prepared to assist 
those who work with microwave 
tubes and circuits, the 40-page 
booklet MT-301 describes’ the 
theory of operation of magnetrons 
and traveling-wave tubes, presents 
operating considerations and appli- 
cations, and gives techniques for 
measurement of important elec- 
trical parameters. Illustrations in- 
cluded show the structural parts 
of both types of tubes, typical per- 
formance’ characteristics, test 
methods and representative circuit 
applications. Data are given for 
four commercially available RCA 
magnetrons and one t-w tube. An 
extensive list of references is also 
included. Price of the booklet is 
50 cents. Circle L52 inside back 
cover. 


Digit-Matic Printers. Victor Add- 
ing Machine Co., 3900 North Rock- 
well St., Chicago 18, Il., has avail- 
able a new 12-page manual on its 
Digit-Matic printers. The units de- 
scribed are basic adding, multiply- 
ing, or calculating machines 
equipped with electrically actuated 
keys. Thus figures can be entered 
into the machines electrically and 
at high speeds. 

The literature covers all operat- 
ing specifications for digital print- 
ers, and provides details on many 
types of special calculating and 
printing techniques. Illustrations, 
special features and circuitry are 
included. Circle L53 inside back 
cover. 


Printed Circuit Connectors. Anton 
Electronics Laboratories,  Inc., 
subsidiary of U.S. Hoffman Ma- 
chinery Corp., 1226 Flushing Ave., 
srooklyn 37, N. Y. A recent cat- 
alog data sheet covers the PCD22 
printed circuit, double contact 
connector receptacle for use with 
a ve in. PC board having 22 indi- 
vidual contacts on each side of the 
board. 

Listed features of the connector 
described are: (1) use of a flat 


' 











“to honor 
‘an inestimable benefactor of mankind 
...-He will be remembered 
when all the rest of us are long forgotten."’ 


A statement by HERBERT HOOVER at a 


Testimonial to Dr. de Forest, April 8, 1952 


Dr. Lee de Forest 


His invention of the 3-Electrode 
Grid Vacuum Tube fifty years ago 
in 1906 was the birth of today's 

Electronics Industry. 






M 
Dear Dr de Forest arch 16, 1956 


! Congratulate vo 
Progress. Thrutions t 


an iCipat 
Ments tha ‘NG future 
POSSible t your handiwork 


Sincerely, 


Mu, OPW lita 


ee 


The Measure 
of a Mighty 
ita Contribution 


Of all the creations shaped by his genius, 
Dr. de Forest’s 3-element grid Audion tube 
the miracle seed responsible for the swift 
growth of electronics — best reflects his 
enormous gift to mankind. 


To understand this vastness, appraise the 
value of the lives spared in wartime and pro- 
tected in peacetime . .. and add these seemingly 


limitless electronic inventions fathered by 
his precious Audion. 


This space is spon | DE FOREST 
sored by a member of + yf “& onto vacuum tuse 


1906— 1956 


in grateful acknow 
edgement of Dr. de 
Forest's contribution SY 
to mankind 


the electronic mdustry ( 


AA 
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Wene OALOHM.... 
minictune but mighty! 






TYPES Wee & and WWL 
7 PRECISION ENCAPSULATED RESISTORS 


For critical applications. Non-inductive ' 
Pi-wound, encapsulated in chemically inert Q ? 
compounds for complete environmental protection 









Superior performance assured through 

thorough testing, temperature cycling, salt 

water immersion, and overload tests 

@ Three wattage ranges, five sizes in each type 

® Ranges from 0.1 ohm to 5 megohms 

@ Tolerances as low as 0.05%; 
standard 1%, 

@ Temperature coefficient 

0,00002/Deg, C 





Built to surpass MIL-R-93A 


MICROPHONE CABLES 


Designed for low capacitance, high insulation resistance, low at- 
tenvation—in plastic or rubber insulation te stand severe service 


T-V LEAD-IN CABLES 


Furnished only in pure virgin polyethylene to insure best elec- 
trical properties and long life under severe operating conditions 


T-V LEAD-IN CABLES 





Made hollow, of pure virgin polyethylene, for maximum efficiency 
in receiving Ultra High Frequency signals 


INTERCOMMUNICATION =—«—- ee 
CABLES = 


These quality cables are made in various constructions, viilizing 
plastic insulation for both conductors and jacket 


SHIELDED CRE eee Aa ca ih 
INTERCOMMUNICATION 


When installation conditions dictate, shielded cables are recom- 
mended. Made with internal or external shisid—2 and 3 conductors 


es 22 ' Z : Fon earns: meareing m-m ee 


a 


ROTA PTT: RTT INC. 


50 Church Street New York 7, N. Y 
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contact (for easy insertion) 
backed up by a double-thick rein- 
forcing spring for positive contact 
and virtually infinite life; (2) a 
full kick-out on the contact to hold 
it in securely, or to enable removal! 
by compressing the kickout; (3 
various retention contact forces 
on special order; (4) uniformly 
heat treated flat wire Beryllium 
copper contacts. Applications and 
specifications are included. Circle 
L54 inside back cover. 


Constant Voltage D-C Power Sup- 
plies. Sola Electric Co., 4633 W. 
16th St., Chicago 50, Ill., is offer- 
ing a technical bulletin on the DC 
Solavolt—a new, adjustable-out- 
put, constant voltage d-c power 
supply. The bulletin discusses fea- 
tures and applications of six stock 
DC Solavolts, and gives electrical 
and mechanical specifications for 
each. 

The 4-page publication, DC-245 
is pre-punched to fit a standard 
3-ring binder. Circle L55 inside 
back cover. 


Molded Boron Carbon Resistors. 
International Resistance Co., 401 
N. Broad St., Philadelphia 8, Pa. 
Comprehensive data on construc- 
tion, applications, types, tolerance, 
resistance element, terminals, in- 
sulation, dimensions, performance 
and characteristics are included in 
bulletin B-8. Detailed charts and 
graphs are shown. Circle L56 in- 
side back cover. 


R-F Gas Analyzer. Beckman In- 
struments, Inc., Fullerton, Calif., 
has available a 4-page brochure 
containing latest information on 
its r-f gas analyzer. The instru- 
ment is described and illustrated 
in detail in bulletin 488 which con- 
tains application information as 
well as instrument performance 
and specifications. 

The r-f gas analyzer is described 
as a compact, rugged mass spec 
trometer which combines analyt- 
ical versatility, simplicity and low 
cost with ease of operation, port- 
ability and performance. It can be 
used both as a continuous stream 
analyzer or routine laboratory in- 
strument. Important basic infor- 
mation in exploratory work such 
as oil well mud logging and pilot 
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plants are just a few of the many 
uses for the instrument discussed. 
Circle L57 inside back cover. 


Miniature Camera Tube. Resitron 
Laboratories, Inc., 2908 Nebraska 
Ave., Santa Monica, Calif. A recent 
bulletin 
the Resitron 
photo-conductive 
ideally suited for tv broadcast, in- 
dustrial tv, aircraft and military 
portability, 


illustrates and describes 
6912, a 1% in. 


camera 


dia. 
tube 


applications where 
size and weight considerations are 
important. Tube dimensions, base 
connections and operating charac- 
teristics are shown. Circle L58 
inside back cover. 


Convergence Dot Generator. Foto- 
Video Laboratories, Inc., 25 Amity 
St., Little Falls, N. J., has released 
its latest catalog information on 
its model V-6 convergence dot gen- 
erator. The unit discussed is used 
for adjustment of the convergence 
of shadow mask tricolor kine- 
scopes as used in color tv receivers 
or monitors, and also checks line- 
arity of both mono- 
chrome monitors or receivers. 


color and 

This specification sheet contains 
descriptions of the features, appli- 
cations and specifications of the 
unit, plus illustration. Circle L59 
inside back cover. 


Power Supply and Bridge Control. 
Gow-Mac Instrument Co., 100 


Kings Road, Madison, N. J. Bulle- 
tin SPS 8-56 contains an illus- 
trated description of the model 
9293-B power supply and bridge 


control, a compact instrument that 
has all the circuitry and controls 
necessary for operation of a Gow- 
Mac four filament T/C cell for gas 
chromatography or other instru- 
mental gas analysis both intermit- 


When you measure 


a 


ae 


TT 









TIME DELAY RELAYS 


5900 Series: For time delay of 
interval timing in ranges from 
0 to 10 minutes. 










INTERVAL TIMERS 
8006 Series: Times intervals from 
60 seconds to two weeks with 
exactness. 






ELAPSED 
TIME INDICATORS 

5700 Series: Registers passage of 
time in minutes and tenths of 
minutes and hours with mathe- 
matical regularity 













TIMING MOTORS 


Compact HAYDON Timing Motors 
that can be operated continuously 
in any position drive all HAYDON 
Timing Devices. HAYDON spe- 

cializes in timing; engineers and 
builds only timing components; 
has the “know how” to put time 
to work for you. ky 















GOT he 
ree 
As NSPE 


fy ‘A 
” 









“ue TAKE TIME NOW to write for the 






















tent and continuous. Chief fea- name of your HAYDON Timing Specialist, 
tures, specifications and prices are ve, 4) 0 N and for HAYDON Catalog. 
included. Circle L60 inside back 4 suncineaae 0 @nuanes Tet COR 
cover. AT TORRINGTON 
“sss see eS SS ee ee Se eS eB ee ee eS SB eS eS eS ee ee eee eee 
. a : HEADQUARTERS FOR 2 a 
Audio Units. James B. Lansing HAYDON Manufacturing Company, Inc, ' 
Sound, Inc., 2439 Fletcher Drive, TIM é MY G 2435 ELM STREET, TORRINGTON, CONN. a 
Los A ngeles 39, Calif., has issued a () Send me “Electric Timing Devices” catalog. : 
’ 
6-page leaflet (catalog SC502) with a [) Send me name of HAYOON Timing Specialist. a 
illustrations and descriptive data 5 (NAME g 
on its current line. Products cov- g rue — s 
ered include extended range speak- 3 Company + 
rs, low and high frequency er cneeees ——e § 
€ rs, ) and igh requency ‘Cniniditn 8 cry. <i i ; 
drivers, dividing networks, and ’ ’ 
U.S. Potent Office SSSR SSESSESSSSESSSEEREEEEEEEEEEEEE EEE 
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BACKED hy the 
finest engineering 
and manufactur 
ing facilities. 


BACKED by Scin 
tilla Division field 


service specialists 


BACKED by effi 
cient distributors 


When you specify Bendix S« inflex* elec- 
tri al connectors you can be certain of 
receiving the finest possible service from 
a product that is the result of advanced 
engineering design and the most modern 
production techniques 
Significant proof of the 
performance and reliability of these con 
nectors is given by the fact that, within 
a relatively short period of time after the 
start of manufacturing operations, Scin- 


outstanding 






THE FINEST 


ELECTRICAL CONNECTOR 


MONEY CAN BUY! 


tilla Division of Bendix has achieved a 


recognized position of prominence in the | 


electrical manufacturing 
industry. 


Further reassurance is offered the user 


connector 


by the fact that Bendix Scinflex electrical | 
connectors are backed by a nation-wide | 


field service organization and by especially 
trained, well-stafled and 
stocked distributors. 


adequately 


SCINTILLA DIVISION of @forrolix7 


SIDNEY, NEW YORK 







PIX Manufacturing 
Co., Inc. 


81-A Hudson St. 
Newark 3, New Jersey 
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INTRICATE STAMPING 
SPECIALISTS 


AVIATION CORPORATION 


NEW LITERATURE (continued 
several models and styles of enclo- 
Prices are given. Circle 
inside back cover. 


sures. 
L61 


Vinyl Electrical Tapes. Permacel 
Tape Corp., New Brunswick, N. J., 
has prepared a brochure describ- 
ing the qualities and applications 
of plastic electrical pressure-sensi- 
tive tapes made of a specially for- 
mulated vinyl. The _ illustrated 
brochure presents the Permace! 
vinyltapes as resistant to the four 
major causes of insulation failure 

moisture, surface contamination, 
excessive heat and the discharge 
of surface electricity. 

A section of the brochure also 
is devoted to Permacel 291, suit- 
for electroplating applica- 
tions where a stop-off tape with 


able 


high adhesion is needed. Circle 
L62 inside back cover. 
Machine Tool Control Systems. 


Farrand Controls, Inc., 4401 Bronx 
Blvd., New York 70, N. Y. Bulletin 
819 describes the Inductosyn lin- 
ear and angular micropositioning 
systems. The linear type described 
is an electronic automatic machine 
tool control capable of automatic- 
ally positioning the carriage of a 
machine with a maximum 
linear error of 0.0001 in. or posi- 
tioning a rotational member with a 
maximum angular error of 5 sec 
of arc. The rotary type discussed 
can be used as an electromechan- 
ical dividing head, a multispeed 
data transmission system, a high 


tool 


precision position servo, an elec- 
tronic back-lash-free gear ratio, a 
high 
phase shifter or an angular pick- 
&5 parts per mil- 
Circle L63 inside back cover. 


speed __ electromechanical 
off accurate to 
lion. 


Rate Gyros, Accelerometers, Po- 
tentiometers. Humphrey Inc., 2805 
Canon St., San Diego 6, Calif. 
Three new technical bulletins con- 
taining photos, descriptions and 
general rate 
gyros, accelerometers and poten- 


specifications of 


tiometers are now available. 
Bulletin R-100 offers informa- 
tion on four series of rate 
gyros ranging from a miniature 
gyro, suitable for stabilization sys- 
tems and instrumentation, to one 
developed specifically for systems 
information is 


basic 


in which position 
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obtained by integrating the rate 
gyro output. 

Sulletin A-100 describes three 
basic series of accelerometers in- 
cluding series LA03-0200, the 
smallest and lightest being used in 
production instrumentation and 
control systems. 

Bulletin P-100 covers a variety 
of types and models of poten- 
tiometers now being manufactured 
by the company. Circle L64 inside 
back cover. 


Unit Thermistor Controller. Fen- 
wal Inc., Ashland, Mass., offers an 
illustrated brochure describing its 
series 53000 thermistor-actuated 
temperature controller. The con- 
troller discussed is designed as an 
individual unit which is plugged 
into a separate power supply 
chassis. For multi-point control, 
the brochure shows how the requi- 
site number of controllers can be 
plugged into a single power supply 
chassis, thus centralizing control 
and conserving space, but main- 
taining a choice of locations for 
temperature adjusting controls. 

Also described in bulletin MC- 
133 are the thermistor sensing ele- 
ments whose excellent sensitivity 
and stability permit control as 
close as 0.25 percent of scale range, 
and lead wires 200 ft and more in 
length. Circle L65 inside back 
cover. 


Precision Potentiometer. Helipot 
Corp., Newport Beach, Calif. The 
series 7700 precision potentio- 
meter is the subject of data sheet 
54-26. The 10-turn metal-housed 
unit described is available with 
either air-core or copper-mandrel 
windings in a wide range of total 
resistance. Advantages of the new 
potentiometer are covered by 
specifications and _ illustrations; 
including construction, coil char- 
acteristics and modifications avail- 
able. Circle L66 inside back cover. 


Thermal Conductivity Cell. Gow- 
Mac Instrument Co., 100 Kings 
Road, Madison, N. J. A 2-page 
data sheet deals with the model 
TR-11-B thermal conductivity cell 
for 200 C operation. Included are 
illustrations, description, general 
specifications, a circuit diagram 
and operating specifications. 
Circle L67 inside back cover. 


PANEL MOUNT SHOWN 
SERVO MOUNT OPTIONAL 


SERIES 341 TEN-TURWN PRECISION 
POTENTIOMETER 


Smaller in diameter than a fountain pen — no longer than 
a shriveled up Gryllidae Grylius*, this tiny “pot” offers 
ultimate precision in the smallest package on the market. 





ACTUAL SIZE 


Check some of the standard specifications of this precision- 
built, wire-wound, ten-turn potentiometer: 


SIZE: 17/32" x 1-1/8” 

WEIGHT: 10 gms. max. 

BACKLASH: Essentially Zero 

PHASE SHIFT: Less than 0.1° at 4000 cps. 
VIBRATION:  10gs to 500 cps (3 attitudes) 
LINEARITY: Best Practical 0.05% 


* also known as a cricket 





STANDARD MODELS AVAILABLE IN PRODUCTION QUANTITIES 
NOW SPECIAL REQUIREMENTS CAN USUALLY BE MET. WRITE 
TODAY FOR COMPLETE INFORMATION CONCERNING THIS AND 
OTHER MINIATURE WIRE-WOUND, PRECISION POTENTIOMETERS 









Openings exist for highly qualified engineers 


WRITE TODAY FOR DETAILS ACTUAL SIZE 





POTENTIOMETER DIVISION 


lag tlt ME, 


11150 LA GRANGE AVE., WEST LOS ANGELES 25, CALIF. 












. > 
One-turn, Wire-wound, 
Precision 
Potentiometer. 


Low Cost 
HIGH PERFORMANCE 
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Re rm mer wm srornemporen 


Plants and |People | Edited by WILLIAM G. ARNOLD 


Electronics manufacturers continue plant and facility expansions through new construc- 
tion and additions or acquisition of existing plants. Engineers and executives shift to new 


positions in the industry. Societies elect officers 


Levinthal Electronics Builds New Plant In Stanford Park 


CONSTRUCTION has started on the 
first unit of a 55,000 sq ft facility 
in Stanford Industrial Park in Palo 
Alto, Calif. for Levinthal Electronic 
Products. The new plant will 
augment the present installation in 
Redwood City, Calif. Space will be 
devoted to administrative en- 
gineering, and research activities 
relating to work in high-power 
microwave equipment for radar, 
data transmission, missile guidance, 
and telemetering and scintillation- 
crystal development under = an 
Atomic Energy Commission con- 
tract. Specialized medical electronic 
equipment, particularly that relat- 





ing to the detection and measure- _ F, E. Terman, dean of engineering and provost, Stanford University, left, attends ground- 
ment of electrical activity in the breaking ceremonies for new plant of Levinthal Electronic Products along with Elliott 
3 : Levinthal, president, and Albert J. Morris, vice-president of the company. 
body and for therapy of electrical 
malfunction of the heart will be 
produced in the plant. associate in the Electronics Re- pulsion Laboratory at the Cali- 
Levinthal also announced that Eli search Laboratory at Stanford Uni- fornia Institute of Technology, 
M. Goldfarb was named senior’ versity on microwave electron de- Pasadena, working on _  guided- 
project engineer. Prior to joining vices. Prior to that he was a_ missile computer design and other 
Levinthal, Goldfarb was a research research engineer in the Jet Pro- electronics projects. 


Westinghouse Dedicates Research Labs, Plans Addition 


WESTINGHOUSE Electric dedicated 
its new research laboratories near 
Pittsburgh, Pa. The building is sit- 
uated on a 72-acre site and has al- 
most a third of a million sq ft of 
floor space, The laboratories employ 
more than 700 people of which over 
450 are professional scientists, lab- 
oratory technicians and assistants. 
The move from the old labora- 
tories in Forest Hills, Pa., to the 
new location more than doubled re- 
search facility space. Ground was 
broken for the new labs in 1953. 
Occupation began last year. 
Construction is expected to start 
this fall for an addition to the new 
New Westinghouse research laboratories near Pittsburgh laboratories that will house approxi- 
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have 


an idea 
in your 


pocket? 


Then we have an idea you'll be 
happiest at Firestone. . . 

where ideas are most likely to see 
the light of day and breathe the air 
of success. Here, too, you'll 
discover benefits and attitudes 
inspire more ideas, more success. 


Ideas--and men with ideas — 
have kept Firestone at the top of 
the pioneers-in-progress list for 56 
years. Right now, we're carrying 
forward the Army’s vital 
program for the ‘‘Corporal,” 

first surface-to-surface ballistic 
guided missile. This includes 
development engineering, field 
test and service, and missile 

and component production. 

But the need for good men with 
good ideas grows... because 
Firestone plans to keep growing 
in this field. For instance, 

here are just a few specific 

needs — a few from a list too 
long to show in full: 
Component Design 
Electronics Systems 
Mechanical Systems 

Flight Simulation 

Field Engineering 

There’s a man at Firestone 

with ideas —good ideas —on your 
future. Why not write today? 


Firestone 


GUIDED MISSILE DIVISION 


RESEARCH * DEVELOPMENT* MANUFACTURE 


‘*Find Yo iT Future at bire tone’ Lo Anu I ° Mi nite reu 


WRITE: GCIENTIFIC BTAFPF DIRECTOR, LOS ANGELES G4. CALIF, 


1956 








mately 159,000 sq ft of space. This 
50 percent expansion will be for 
the materials engineering depart- 


ment now located in East Pitts- 
burgh. The addition itself will be 
larger than the old Forest Hills 


laboratory. 


> Program-——About 30 percent of 
the Laboratories effort is in “blue 
sky” projects, in work fundamental 
to the electrical industry but not di- 
rected toward a particular product 
development. About 55 percent is 
co-ordinated with long-range plans 


of product divisions, most of it be- 
ing basic research. Eight percent 
is taken up in governmental ac- 
tivity, seven percent is devoted to 
product development, mostly in 
highly specialized fields of re- 
search endeavor. 


Baldwin-Lima Opens Electronics And Instrumentation Plant 


BALDWIN-LIMA-HAMILTON Corp. 
opened a new $3 million plant at 
Waltham, Mass. to house its entire 
electronics and instrumentation di- 
vision. The division will manufac- 
testing instruments, SR-4 
strain gages and testing systems, 
testing machines and allied equip- 
ment, These products were pre- 
viously handled by four Baldwin- 
Lima organizations: Ruge deForest 
of Cambridge, Mass., O. S. Peters 
Co, of Washington, D. C., Sonntag 
Scientific Corp. of Greenwich, 
Conn., and the testing equipment 
department of the Eddystone di- 
vision of Baldwin-Lima-Hamilton 
in Phildelphia, Pa. 

The four organizations have co- 
ordinated their manufacturing for 
more than a year in spite of geo- 
graphical separation. They were 
consolidated last year into the elec- 
tronics and instrumentation § di- 


ture 


vision, 


John R, Martin, Baldwin vice- 





New plant for Baldwin electronics and instrumentation division 


president, is general manager of the 
new plant. 

The new plant, located in the 
Waltham research and development 
park, was completed six months 
from the date of ground breaking. 
The 102,000 sq ft of floor space in 
the plant is divided into 92,000 sq ft 
for manufacturing operations and 
10,000 sq ft for offices. The plant 
employs 525 people and has a pay- 


roll of a quarter of a million dollars 
per month. 

The new division, which will have 
a production capacity third 
greater than the combined capaci- 
ties of the three companies brought 
together to form it, will have an 
initial product output of $700,000 
per month and good prospects of 
increasing this output to $900,000 
per month by the end of 1956. 


one 


Stromberg ‘To Buy Bond Plant, Appoints Engineers 


STROMBERG-CARLSON division of 
General Dynamic Corp. plans to 
purchase the Bond Stores factory in 
Rochester, N. Y. 


384 





Bond Clothes plant in Rochester, N. Y. with 800,000 sq ft of space 


The company plans to make the 
new plant into an electronics re- 
search, engineering and manufac- 
turing center. Plans are now being 





prepared to move the company’s 
research-advanced development and 
electronics engineering depart- 
ments, automation engineering, 
electronics production facilities, 
government contract administra- 
tion, national television service de- 
partment, and certain warehousing 
facilities, into the new plant. It is 
expected that these moves will be 
made gradually over a number of 
months as the space becomes avail- 
able. 

This will make all manufacturing 
facilities at the firm’s Carlson Road 
headquarters available for the pro- 
duction of telephone apparatus and 
related communication equipment. 

The company’s executive offices 
also will remain at Carlson Road, 
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in the new building now under 
construction, 

Approximately one year ago 
Stromberg-Carlson broke ground 
for a new $5 million administra- 
tion-research building and an ad- 
dition to its manufacturing plant on 
Carlson Road. A portion of this 
structure, to be used for manufac- 
turing purposes, will be occupied 
this fall, and the remainder is 
scheduled for occupancy in 1957. 

When this building is completed 
the Carlson Road plant will provide 
a total of approximately 800,000 sq 
ft of floor space. 

The Bond plant contains 800,000 
sq ft of floor space, and was built 
in 1948-49, and first occupied in 
1950. The building is located on a 


574-acre site. 


> Appointments—Stromberg-Car!- 
son-San Diego appointed Howard 
W. Grossbohlin as head of the tube 
and component department, and 
Robert M. Peterson as assistant 
chief engineer in charge of elec- 
tronics engineering. 

Principal product of Stromberg- 
Carlson-San Diego is the Charac- 
tron shaped-beam cathode ray tube 
and its associated electronic equip- 
ment. 

Grossbohlin joined Stromberg- 
Carlson-San Diego this year as an 
assistant in the department he now 
heads. He formerly was in charge 
of a product development depart- 
ment for the Allen B. DuMont 
Laboratories in Clifton, N. J. 

From 1946 to 1950 Peterson was 
an instructor in electronics en- 
gineering at the University of 
Wisconsin. Prior to joining Strom- 
berg-Carlson-San Diego, he was a 
supervisory engineer on computer 
display test equipment at Hazeltine 
Electronics Corp. in Little Neck, 
at 


> Automation Jack Rosenberg 
has been appointed manager of 
automation for Electronic Control 
Systems, affiliate of Strombery- 
Carlson. 

He will be responsible for the de- 
sign, development and prototype 
construction of high-speed special 
purpose digital computers and con- 
trols for machine tools. 

In 1947 Rosenberg joined the 
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_ MEASURE NOISE AND 
FIELD INTENSITY FROM 
150 KC TO 1000 MC- 


WITH ONE METER! 





~ Quickly - Accurately + Reliably 


20-200MC 


T3/WF-105; 








Noise and Field Intensity Meter 
Model NF-105 
(Commercial Equivalent of AN/URM-7) 


Empire Devices Noise and Field Intensity Meter Model 
NF-105 permits measurements of RF interference and 
field intensity over the entire frequency range from 150 
kilocycles to 1000 megacycles. It is merely necessary to 
select one of four individual plug-in tuning units, depend 
ing on the frequency range desired. Tuning units are 
readily interchangeable...can be used with all Empire 
Devices Noise and Field Intensity Meters Model NF-105 
now in the field 


Each of the four separate tuning units employs at least 
one RF amplifier stage with tuned input. Calibration for 
noise measurements is easily accomplished by means of 
the built-in impulse noise calibrator. With this instrument 
costly repetition of components common to all frequency 
ranges is eliminated because only the tuners need be 
changed. The same components...indicating circuits, cali 
brators, RF attenuators, detectors and audio amplifier 
and power supplies...are used at all times. 


Noise and Field Intensity Meter Model NF-105 is accu 
rate and versatile, it may be used for measuring field in 
tensity, RF interference, or as an ultra-sensitive VTVM 
A complete line of accessories is available 


For complete performance data, send for Catalog No. N-356 


NEW YORK—Digby 9-1240 « SYRACUSE—SYracuse 2-46253 « PHILA 
DELPHIA—SHerwood 7-0080 «+ PITTSHURGH—ATiantic |-9248 « HOS 
TON—TWinbrook 4-1955 © WASHINGTON, D. C Ofecatur 2-000 «+ 
ATLANTA-—EXchange 7801 © VALPARAISO, FLA 6037 « DETROIT 
—BRoadway 43-2000 « CLEVELAND-—E€Vergreen 2.4114 «© DAYTON 
FUlton 8794 « CHICAGO—EStebrook 9.2700 «+ ST. LOUIS—EVergreer 
5.7728 © DENVER—MAin 3-0343 «© FORT WORTH—WAlnut t-a8ll «+ 
ALBUQGUERQUE—ALbuquerque 5-9632 + LOS ANGELES —REpublic 
8103 + PALO ALTO—DAvenport 1.4455 «© PORTLAND—CApitol 7-18 + 
STITTSVILLE, ONT., CAN.—HAzeidean-56 + EXPORT: NEW YORK 
MUrray Hill 2-3760 


EMPIRE DEVICES 
PRODUCTS CORPORATION 
38-15 BELL BOULEVARD * BAYSIDE 61 * NEW YORK 


manufacturers of 


FIELD INTENSITY METERS * DISTORTION ANALYZERS + IMPULSE GENERATORS * COAXIAL ATTENUATORS ~ CRYSTAL MIXERS 
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electronic computer project at the 
Institute for Advanced Study in 
Princeton, N. J., as a design engi- 
neer, 

In 1951 he went to the elec- 
tronics laboratory of GE in Syra- 
cuse, N. Y., where he was en- 
gaged in the design of specialized 
military electronic equipment. He 
remained in that position until join- 
ing Electronic Control Systems, 
Inc., in 1954. 


iy 

if! My 
\ o % 56 
0 


the most sensitive design... 


JEWEL [8° £7. 
BEARINGS i 


Complementing 


‘ 






g 








by 


IRE Names 1957 
Officer Candidates 


NOMINEES for the positions of presi- 
dent and vice-president of the IRE 
for 1957 are John T. Henderson and 
Yasujiro Niwa, respectively. 
Henderson is principal research 
officer of the National Research 
Council in Ottawa, Canada. He has 
been a member of the IRE board of 
: = directors, 1953-1956. He has served 
7] No matter how exacting the conditions, on the IRE appointments commit- 
‘eo | tee, nominations committee, policy 
Led JEWEL BEARINGS advisory committee and _profes- 
sional groups committee. He has 
ASSEMBLE MORE READILY and been vice-chairman and chairman of 
the Ottawa section of IRE. 
FUNCTION MORE EFFICIENTLY. Niwa is president of the Tokyo 
Electrical Engineering College of 
Tokyo, Japan. 


A variety of settings and mounts, plus a wide range of 
sizes (stock sizes, or to specification), enables these high- 
precision elements to be ideally incorporated. 


In addition, various settings and cushion- Ameri “an Broad ‘asting 


ing methods — silicon rubber, spring, or friction And Western Union Buy 
settings provide maximum protection for Stringent 
quality control methods, THE American Broadcasting-Para- 


mount Theatres Inc., and the West- 


bearings subject to severe shock conditions, yet 
permit controlled jewel movement, thus ending 


lost time for tear-down and readjustment, exact tolerances and ie ple ‘ 
design features insure ern Union Telegraph Company pur- 
Of particular advantage are the complete a7 chased a 50 per cent interest in the 
jewel assembiies, set in screws or bushings, os = i ; : : 
which Bird provides in standard sizes or to your ¥ LASTING PRECISION * im wanes torrent. Co, 6 
specifications. These assemblies greatly reduce PERFORMANCE Newton, Mass. : F 
overall cost by eliminating rejects, stopping v LONGER INSTRUMENT The two companies will each re- 
waste, and cutting assembly time, Prove these ceive 33,950 shares of Wind Tunnel 
advantages in your own plant. Forward a print LIFE stock, under the terms of the trans- 
to us with specifications — we'll provide you v VERSATILE action, which involves more than 
with testing samples. ADAPTABILITY $400,000. The balance of the stock 
For information on Bird Jewels write for is being held by officers and em- 
Bulletin 14 ployees of Wind Tunnel. 
Over 40 years of serving Industry with Quality Jewel Bearings Organized in 1949, Wind Tun- 


nel Instrument is an aeronautical- 
instrument-producing concern. It 
also provides research and develop- 
ment services. 

The cash provided by American 
Broadcasting and Western Union 
will go toward a capital expansion 
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program of Wind Tunnel, which 
plans to build a plant adjacent to 
Microwave Associates, Inc. and 
Technical Operations Inc., firms in 
which AB-PT and WU have a finan- 
cial interest. 


As small aa a quarter 


Microwave Associates of Boston 
and Technical Operations of Arling- 
ton, Mass. have formed a new, 
jointly owned company, Power 


Sources. The new corporation will 
produce all-semiconductor power 
supplies. 

I'he new corporation is directed 
by Marvin G. Schorr, also vice- 
president of Technical Operations, 
The treasurer is Vessarios Chigas, 
executive vice-president of Micro- 
wave. In addition to the above, di- 
rectors include Dana W. Atchley, 
Jr., president of Microwave Asso- 
ciates and Robert Smyth, chief elec- 
tronic engineer of Technical Opera- 
tions 





Audio Society 
Elects Officers 


WALTER O. STANTON, president of M itiple itchi £ 
Pickering & Co. of Gaia ide, N. Y., us i swi mn 


has been elected president of the 


sequences 
in a switch only 15/16" in diameter 


: Centralab Series 100 
Sub-Miniature 





] i 
Rotary Switch 
i led <> A lightweight, ultra-small switch with the 
electrical rating of larger switche 
Band-suntehi : <> Available up to 12 positions. Make and break, 
sca tedeatictnninpdhcinnt in ; resistance load, | ampere at 6 volts d. 
150 milliamperes at 110 volts a.c.; current 
carrying capacity » amperes 
pee : <> Sections are ceramic Centralab Grade 
- L.5 Steatite. Wafers can be stacked up three 
4 ; sections per shaft 
a ~ <R> Meets the corrosion-resistance requirement 
° and exceeds the insulation resistance 
Audio Engineering Society. He suc ° specified by MIL-S-3786 
ceeds Col. Richard H. Ranger, pres- 
j , Y Write fo echnical Bulletin RP 
ident of Rangertone in Newark, “e rd . 
N J for complete engqiuieering dat 


I e Pr ares 
The new president joined Picker- Cen i 
ing in 1948. He has been respon- LP S A DIVISION OF GLOBE-UNIONINC. 


914K East Keefe Avenue * Milwaukee 1, Wisconsin 


sible Por @ 1 ‘ rate 
sible for components and systems In Canada: 804 Mt. Pleasant Road, Toronto, Ontario 


development in the fields of indus a 
trial control, fire control and audio. ° \ } 7 7 eh 
q ; 
fJeside being ¢ ember of the NY 4 . 
=&B eing a member he a “*y —" ad ta 
Society, which elected him execu- YARIAOLE-  Enesaeeeo “— packaGeo cenamic ee 


tive vice-president last year, Stan HAMICS SwiTCHes ELECTRONIC CiMCUITS APAGITORS seuuiabeuctons) 
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Encapsulated 
Magnetic Amplifier 


Transistor Transformer 
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Plug-in Transformer 


Designed and built to the most precise demanding specifications 
of the Avionics industry, Celeo components give better perform- 
ance with less weight and space. 


1. Thin-gauged, grain-oriented nickel alloys yield im- 
proved performance. 


2. Glass, asbestos, silicone, and polyester film insula- 
tions allow higher operating temperatures. 


3. Latest epoxy and silicone rubber encapsulation 
techniques highly developed at Celco. 


Take advantage of the Celco design and production experience 
in this specialized field . . . call RAmsey 9-1123 or write today. 


Constantine 
Engineering Laboratories Cs. 


MAHWAH, N. J. 





Your plant is only hours away by the Celco Air Fleet 
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ton is secretary of the Institute of 
High Fidelity Manufacturers. 

Sherman M. Fairchild, president 
of Fairchild Recording Equipment 
Co. in New York, was elected ex- 
ecutive vice-president of the Soci- 
ety. Two vice-presidents were 
chosen: Henry J. Shroeder, pres- 
ident of Shroeder Sales Co., Cleve- 
land, who is central vice-president, 
and Ross H. Snyder, manager of 
the custom products department of 
Ampex Corp. in Redwood City, 
Calif., who was chosen western 
vice-president. 

C. J. LeBel, chief engineer of 
Audio Instrument Co. of New York, 
a founder and first president of 
the Society, was reelected secretary 
for his sixth consecutive term. The 
treasurer, Ralph A. Schlegel, tech 
nica! facilities supervisor of RKO- 
General Teleradio Pictures, WOR 
Division, New York, was also re- 
named, 

Elected as governors’ were: 
KE. V. B. Kettleman, engineer, re 
cording department, RCA Victor 
records division of RCA; Len 
Frank, partner, Carnegie Hall Re 
cording Co, and Clair D. Krepps, 
technical director, MGM Records 

The Society is a professional or- 
ganization in the field of recording, 
transmission and reproduction of 
sound, in frequencies audible to 
the human ear. It was formed in 
1948 to advance the theory and 
practice of audio engineering and 
its allied arts. 


Sylvania Opens Two 
Plants, Selects Engineers 


SYLVANIA ELECTRIC formally opened 
its new electronics plant at Hills- 
boro, N. H. for manufacture of 
transistors and diodes. 

Suilt in 1954 and acquired by 
Sylvania this spring, the Hillsboro 
plant is a one-story facility with 
more than 27,000 sq ft of floor space, 
and is located on a 9-acre site. 

Elmer J. Perry is the Hillsboro 
plant superintendent. There are 
now 150 employees at the facility, 
and by the first of 1957 there should 
be 300 to 350 employees. 

Construction has started on a new 
engineering and pilot production 
building for the tungsten and 
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continued 
chemical division of Sylvania. 

The new 48,000 sq ft building will 
house engineering offices, laborato- 
ries, and pilot plant facilities for 
more than 100 scientists, engineers, 
and technicians. 

To be completed by the middle of 
1957, 
the division’s activity in semicon- 


the building will be used for 


ductors, phosphors, chemicals and 
With the addition of a 
new facility, the division’s opera- 


metallurgy. 


tions will occupy more than 300,000 
sq ft of space. 

Sylvania also announced that Gor 
don L. Fullerton has been appointed 
to the newly created post of manu- 
facturing manager of three televi- 
sion picture tube plants. Since 1954 
he has served as plant manager of 
the Ottawa, 
Calif. 
plant 


Ohio and Fullerton, 
The Hatboro, Pa. 
under his direc 


plants. 
now comes 
tion. 

He joined Sylvania as an indus 
trial engineer in 1943 after employ 
ment with the A&P Tea Co., and 
the Pennsylvania Electric Co 


Meisling Joins 
Stanford Research 


TORBEN H. MEISLING, formerly with 
the Lincoln Laboratory at MIT, has 
joined Stanford Research Institute 
as a senior research engineer in the 
computer laboratory. 

Dr. Meisling charge of 
transistor procurement, testing and 
circuits theory at the Lincoln Lab- 


was in 


oratory. Prior to this, he was an 
assistant professor in digital com- 
puter design, and a lecturer and 
research engineer on compute! 
projects at the University of Cali 


fornia. 


Automatic Electric 
Enlarges New Plant 
AUTOMATIC ELECTRIC’S manufactur- 
ing and research plant, under con 
Northlake, Ill., is 
being increased by approximately 


struction in 


200,000 sq ft, bringing the over all 
floor area to more than 1.5-million 
sq ft. 

The increase was required to pro- 
vide capacity in line 
with the ex- 
pected demand for dial telephone, 


productive 
revised estimates of 


communications equipment, auto 
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Lom 
<RD> Square rotor shaft prevent play 
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cart ith} 


< ined silver contact for better current 


characteristt 


for plete eng ‘ pa 
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products, according to the company. 
More than 7,200 persons now 
working in 16 separate buildings in ° 
the company’s existing Chicago 
plant will be employed in the new 
building, where all manufacturing 
operations will be on one floor. 





o.1° ABSOLUTE ACCURACY 
e 
0.01° incremental accuracy 


J 
30 to 20,000 cycles per second 
a Research and development lab- 
oratories and the general, adminis- 
trative, engineering and sales offices 


0 to 360° phase range 
oe 


will be housed in a two-story struc- 


10-megohm input impedance 
(shunted by 25 yuf) 


ture adjoining the factory building. 





THe New Maxson Model 901 Precision 


Output connection for Phasemeter is a direct-reading electronic instru- . : a 
strip-chart recorder. ment adaptable to a wide variety of demanding Standard Crystal 
measurement applications in computers, synchros, ‘lante I ees soared 
Self-contained power and amplifiers. Elects New Officers 
supply for 105-125 volts, The instrument measures phase difference 
50-60 cycles. between two sinusoidal voltages; phase angles are 


read from a two-degree, step control with vernier 
indicator having a precision of 0.01°. Built-in 
sensing provides direct reading of proper quad- 
rant. Accuracy is independent of even harmonics 
and of third harmonics up to 1%. Input-level 
range is from 0.5 to 10 volts rms. 


Write or phone us for further information. 


Sa ae Te 
200 to 2500 


mc/ sec 
© 


40 watts at 200-400 mc 
25 watts at 400-1000 mc 
10 watts at 1000-2500 mc 


Provides exception- 
ally broad frequency cov- 
erage and substantial power 
output in a single source. 
Offers smooth tuning and 
precise resettability, with 


Adaptable to standard 
relay-rack mounting. 





Kenneth B. Thomson 






CONTROL of Standard Crystal Co. 
of Kansas City, Mo., manufacturer 
of frequency control units, has been 
transferred to a local group headed 
by Eugene M. Strauss, insurance 
executive. The firm has been re- 
capitalized and a board of directors 
elected by the new _ stockholders. 


ee techs = Frequency ranges....200 to 1050 mc, 950 to 2500 mc New company officers are: Kenneth 
ve full range in two bands +19 4 aeycies psa . : ; 
Calibration accuracy...... + 1% or 5 megacycles B. Thomson, president; Ernest O. 
oS patie Ruff, vi resident; Alan K, Ben 
y NCe.- res > * Als : 2Nie 
Write for free bulletin Resettability.. fon nt better than 0.1% RU, ViCOP : - : 
*Modulation........internal square-wave and sine-wave, jamin, secretary and Eugene M. 
400 and 1000 cps; also external Strauss, treasurer. 

Output impedance............... 50 ohms (nominal) Standard Crystal] will continue to 
manufacture low-frequency crys- 
Maxson Instruments products include: power oscillators, I-F ampli tals as well as the more standard 


| fiers mag-amp voltage regulators, frequency regulators for aircraft inverters f fr -v control it 
high-precision phasemeters, ultrasonic flowmeters, acceleration-sensitive | types 0 requency control units. 


switches, and statistical accelerometers. For detailed information, contact Thomson has been associated 
our main office or the nearest Maxson District Office 


with crystal manufacturing for fif- 
SALES OFFICES IN NEW YORK, DALLAS, LOS ANGELES, DAYTON AND 


WASHINGTON, D. C. teen years. He was formerly pres- 


eae eecnnnenaeneioenree ident of American Crystal Co. and 
has in the past been connected with 


47-37 Austell Place ae See s ee pin 
Long Island City 1 tals, and ixport Sales Co. Ruff, 7 
N Ss i R io M a | = 4K New York the new vice-president, continues 
o in his previous post of chief engi- 
ere Tel: RAvenswood 9-1850 





neer to the company; he was for- 
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merly chief of engineering develop- 
ment for American Crystal. Strauss 
is president of Gene Strauss & As- 
sociates, Inc., an insurance firm 
headquartered in Kansas City. He 
is also a director of Westpan Hy- 
drocarbon Company of Amarillo, 
Texas and Kansas City. 


Perkin-Elmer 
Appoints Borden 


JOSEPH L. BORDEN has been ap- 
pointed head of the infrared in- 
strument development section of 
the engineering & optical division 
of Perkin-Elmer Corp. He will be 
concerned, primarily, with the de- 
velopment of infrared reconnais- 
sance instruments. 

He joined the firm in 1949 and 
worked initially on the development 
of bombing systems for high speed 
aircraft. In 1952 he joined the com- 
pany’s infrared process control an- 
alyzer program and, prior to his 
new appointment, had been re- 
sponsible for the application engi- 
neering and sales of the process 
control instruments. 

Before joining Perkins-Elmer, 
Borden was associated with the 
Servo Corporation of America and 
with the Glenn L. Martin Co. 


Franklin Institute 
Honors Firestone 


FLoyp A. FIRESTONE, an educator, 
will be recipient of the Edward 
Longstreth Medal of The Franklin 
Institute of the State of Pennsyl- 
vania. The award will be made at 
the Institute’s Annual Medal Day 
ceremonies. 

The Institute is recognizing Dr. 
Firestone “For his invention and 
development of a practical indus- 
trial tool for the detection and 
measurement of the location and 
extent of defects in metal parts by 
ultrasonic means,” namely the ultra- 
sonic reflectoscope. He taught at 
the University of Michigan until 
1945 where he was an assistant and 
associate professor of physics. 
Since 1945 he has been a consulting 
physicist. 

The holder of over 25 patents, Dr. 
Firestone applied for patents on the 
ultrasonic reflectoscope in 1940. To 
his credit also are patents on a 
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Electra is a pioneer and today a recognized leader in the manu- 
facture of Deposited Carbon Resistors. Production runs into tens of 
thousands of resistors every day. And reflected in every shipment is 
a degree of manufacturing skill made possible only by this pioneer 


work and production leadership. 


This skill, coupled with devotion to exacting quality control, is 
making possible new and brighter horizons of reliability. In Electra 
Deposited Carbon Resistors you get precision, small physical size, a 
wide range of resistance values and low cost. You get all this, plus 
Electra reliability. Put Electra reliability into your products. It costs 
no more. Write today for complete details. Made to meet or exceed 


specifications MIL-R-10509A and proposed MIL-R-10509B. 


‘MANUFACTURING COMP 


4051 Broadway, Kansas City, Mo. 
WEstport 1-6864 


ee ey 
Please send me details on Electra Deposited Carbon Resistors. 

Standard Molded Hermetically Sealed — 

a 

Company 


Street 


a 
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Engineers 


e Electronic 

© Electrical 

* Vacuum Tube 
e Mechanical 


Physicists 


important questions 
concerning your future: 


|, Have you found that your education and tal- 
ents are not fully utilized? 


2 Are you missing the personal satisfaction of 
" using your knowledge in the development of 
interesting and important projects? 


<3. Are you interested in a challenge to your 
creative ability? 


At GENERAL ELECTRIC X-RAY 
your future is UNLIMITED 


Expansion has created excellent opportunities 
at our Milwaukee, Wisconsin, and St. Peters- 
burg, Florida, plants. 


Good salary, exceptional employee benetits 
and unlimited opportunities tor advancement 
in our development and engineering 
laboratories. These are our fields: 


® Radiation ® Electron optics and 

® Particle acceleration emission 

® Electron beam generation | ® Vacuum tube technology 

® Medical and industrial ® High-voltage generation 
radiography ® Circuitry 

© X-ray diffraction, spec- ® Instrumentation 


troscopy and microscopy 


For additional facts and an appointment write to: 
M. J. ZUNICK, Engineering Section 
X-Ray Department, General Electric, Room BY-107 


Milwaukee 1, Wisconsin 


Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 


X-RAY DEPARTMENT 
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photoelectric inspection device, an 
electric organ, a device for aiding 
air navigation, a new system of 
musical notation, an acoustic device 
for measuring the capacity of milk 
bottles and others. 


Bendix Division 
Appoint Engineer 


RALPH A. LAMM has been appointed 
director of engineering for the Pa- 
cific division of Bendix Aviation 
Corp. 

Until recently Lamm was head of 
special missile development at the 
Bendix research laboratories divi- 
sion. He joined the corporation 
staff in 1955. 

Lamm has been staff member of 
the Radiation Laboratory of MIT; 
head of the MIT field experimental 
station in Washington, D. C.; chief 
of the missiles division of the Na- 
tional Bureau of Standards; and as- 
sistant director and chief of the 
missile division of the Corona Labs. 


Hughes Names 
Lab Head 


FRANK G. MILLER has been ap- 
pointed head of the engineering 
laboratory of the Hughes Aircraft 
guided missile laboratories in Tuc- 
son, Ariz. 

Until his recent appointment, he 
was head of the systems engineer- 
ing department of Hughes’ guided 
missile laboratories in Culver City, 
Calif. 

Before joining Hughes in 1950, 
Dr. Miller was engaged in micro- 
wave circuit development at GE and 
later associated with the Naval Re- 
search Laboratory. At Hughes he 
worked in guidance and control de- 
velopment. 


Haydu Brothers 
Re-establish Company 


GEORGE AND ZOLTON HAYDU have 
formed a new company, Haydu 
Electronic Products. George Haydu 
has been appointed president. The 
company has purchased certain as- 
sets and manufacturing equipment, 
including complete machine prod- 
ucts division, tool and die division 
and electronic components manu- 
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division, from 


Haydu 
Brothers of New Jersey, subsidiary 


facturing 


of Burroughs Corp. 

The new company will continue to 
manufacture electronic components 
and equipment. In addition, they 
will continue the production of pre 
the electronic 


cision burners for 


tube and glass working industries 
Plans have already been made and 
a program set up towards expansion 
into such diversified fields as in 
strumentation, automation and con 
sumer product 

The company has 


Plainfield, N. J 


a new plant in 


GE Locates TEMPO. 
Appoints Engineers 

SANTA CALIF. 
lected by 


quarters for its 


BARBARA, 
General 


was se 
Electric as head 

new defense ele 

operation. 

the tech- 


planning operation, 


planning 

It will be 
nical military 
TEMPO, and be a part of the com- 
pany’s 


tronics 
known as 


defense electronics division 
Broad objectives of TEMPO will 
be to the United State of 
technological leadership in weapon 


assure 


systems and to provide maximum 
defense per dollar in these systems. 

The new operation will have its 
headquarters temporarily in leased 
space and is planning a permanent 
facility. 

R. C. the 
new operation, said TEMPO is now 
staff of 
engineering personnel and that cur- 


Raymond, manager of 


recruiting a scientific and 
rent plans call for an organization 


of 50 professional and administra- 


tive employees by the end of 1956 
and another 50 in 1957 

Dr. Raymond is a former head of 
the electronics department of the 


Rand Corp. at Santa Monica, Calif 
Peter J. Schenk is 

TEMPO’s projects 

Russel L. Krapf is manager of the 


manayer of 
section and 


finance and administrative section. 
TEMPO is 


an advance planning organization, 


Because essentially 
no laboratory or manufacturing fa- 
Santa 


However, facilities for com- 


cilities are planned at Bar- 


bara, 
putation and other tasks associated 
with advanced study programs will 
be installed as needed. 

TEMPO will do 


advance tech 
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GAMEWELL 


RVG SERIES 


Mineeture PRECISION 


POTENTIOMETERS 


RVG-17KS 


” Td 


These Gamewell pots 4%”, % 
and 1%” provide superior char- 
acteristics in miniature size . . . ideal 
for high temperatures and other en- 
vironmental extremes. All have ano- 
dized aluminum bodies, stainless 
steel shafts, excellent linearity and 
meet MIL-E-5272A specs as they 
apply. RVG-17XS has a specialized 
arrangement which produces sine- 
cosine functions with unique preci- 
sion and smoothness. 

For dependable performance 
under rugged environmental condi- 
tions and severe space restrictions, 
specify one of these RVG Precision 
Potentiometers. Many special fea- 
tures and modifications are 
available to meet your specific need. 
Write or call for details. 


also 


THE GAMEWELL COMPANY 
NEWTON UPPER FALLS 64, MASS. 





Check these dimensions 
for reducing 
“package” size 


RVG-17xS 


SPECIAL! 
Send for New catalog 
with data on complete 


line 
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MEASURE 
VACUUM IN 
HORSEPOWER? 


Sure you can! 


But we prefer microns 

And each and every one of 
our new PHG-27 vacuum 
discharge gauges comes 
equipped with a full supply 
of handy-dandy microns, 
guaranteed to last a lifetime. 


CEC'’s PHG-27 offers 

extended range (25 microns 
to 1 x 10° mm Hg 
pressure readings, automatic 


, truer 


voltage regulation 


Write for Data Sheet No. 9-41. 





Consolidated Electrodynamics 
Rochester Division, Rochester 3, N. Y. 


formerly Consolidated Vacuum 





NATIONWIDE COMPANY-OWNED SALES AND SERVICE OFFICES 
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nical planning and study work for 
the company’s defense electronics 
division and its product depart- 
ments, and for outside customers 
when beyond the 
scope of any one of these depart- 
ments. 

The also will be 
responsible for marketing advanced 


projects are 


new operation 


complex weapons systems of its own 
creation as well as for systems 
required by customers 
but which are beyond the scope of 
any one of 


which are 


the division’s product 
departments 


> Appointments 
Long has 


Henry F De- 
been appointed general 
manager of GE’s cathode ray tube 
department. 

Since 1952 he has been manager 
of manufacturing in incandescent 
lamp operations in Ohio. 


In his new position, he will di- 


rect operations of the cathode ray 
which has plants 
Mi Se 


company’s 


tube department 
in Syracuse and in Buffalo, 


DeLong joined the 





Henry F. DeLong 


chemical products department at 
Nela Park, Cleveland, in 1934 and 
later transferred to the standardiz 
ing division. 
Raymond J. Barclay was ap- 
pointed manager of manufacturing 
for the GE 


section. 


industrial computer 


In his new position, he will be 
responsible for the manufacture of 
complete line of 
analog and digital computers. He 


the company’s 


was formerly a manufacturing spe- 
cialist for industrial computers. He 
1942. GE 
industrial 


joined the company in 


recently expanded its 
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computer section sales force into a 
national organization with head- 
quarters in Syracuse. 

George C. Trotter, manager of 
sales for the section, said the pres- 
ent industry-wide computer sales of 
$450 million annually will increase 
to more than one-billion dollars by 
1965. The new sales organization is 
designed to increase significantly 
the firm’s sales effort in this grow- 
ing market. 

The sales-force merger includes 
appointments of five key sales man- 
agers in specialized computer fields, 
such as military, banking and 
finance, transportation and indus- 
trial control. 


Lear Selects 

Department Head 

DALLAS V. FRANKE has been named 
head of a new engineering depart- 
ment at the LearCal division of 
Lear in Santa Monica, Calif. 
















there is a breakthrough point! 
The new advanced development 


. . . Many of our present 
assignments involve 


department has been established to 
expand activities in system develop- 
ment, studies, and analyses. Cur- 
rently the department has study seeking solutions 
and development programs in the 
fields of electronic counter-meas- currently unknown! 
perhaps YOU* have 


the answers... 


| 
| 
| 
! 
1 
1 
| 
| 
| 
1 
| 
| 
| 
* ENGINEERS 


ures, navigation, and the _ self- 
correcting automatic navigation 
(SCAN) system. 

Franke until recently was _ re- 
search director and sales manage1 
of Cal-Tronics. Previously he held 


' INERTIAL GUIDANCE 

positions of chief engineer at ELECTRICAL : SYSTEMS 
American Electronics, research en uation 1 gyroscopic devices 
gineer at Hughes Aircraft,” and : servomechanisms 
senior engineer at Gilfillan PHYSICISTS + electronic components 

MATHEMATICIANS | Girborne digital 

—_— 

Karp And Lesser 
Form New Firm help break through 
DANIEL S. KARP and John Lesser, NTATION the boundary — 
os ya ; TORY 
formerly chief executive officers of write 


Karp Metal Products Co. in Brook- 
lyn, N. Y., have formed Karp, 
Lesser & Co., in New York, N. Y., 
serving as engineering and manage- 


MARTIN PHILLIPS 


oY” personnel director 


INSTRUMENTATION 
LABORATORY 

Dept. of Aeronautical Engineering M.1.T. 
68 Albany Street 

Cambridge 39, Massachusetts 


. ” ment consultants to the precision 
sheet metal fabrication field and 
allied industries. 

Karp, former president of Karp 

Metal Products Co., was also vice- 

° president and a director of H & B 
American Machine Co 

Prior to his service with Kary 
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Metal Products as assistant chief 
executive officer, Lesser was vice- 
president and general manager of 
Photo Chemical Products of Cali- 
fornia. 

Also associated with Karp and 
Lesser is William G. Lampe, who 
for twenty-five years served with 









Joseru D. ScHantz 
Chief Electronics Engineer 





Karp Metal Products Co, as plant 
superintendent and chief engineer. 


ACF Establishes 
Missiles Group 


ACF INDUSTRIES has established a 
missiles group to coordinate the ac- 












tivities of its several divisions in 
for Research and Development the field of missiles and related 


weapons systems. 





al Millimeter Wavelengths Function of the new group is to 


assemble the divisions’ component 


- 











Responsibilities will include : 





@ All phases of radar development for shipborne 





tracking radar, 





@ Shipboard stabilization techniques. 

@ Antenna and feed mechanisms. 

@ Development of microwave and modular circuitry. 
& 


Synchronizer and tracking circuitry. 





Knowledge of computers, servomechanisms, etc. desirable. 










Salary commensurate with background and experience. Richard F, Wehrlin 





skills and apply them to over-all 
weapons systems. 

Richard F. Wehrlin, president of 
ACF’s Avion division, was named 
chairman of the missiles group. 

Gen. C. L. Bolte (Ret.), former 
U.S. Army vice-chief of staff and 
now special assistant to ACF’s 

















Bell’s fast moving research and development program offers 










many other challenging openings for engineers and technicians 
in all fields. There is an interesting and secure future for you at 
Bell, with opportunities limited only by your own capability 
for accomplishment. 





board chairman, was named as- 
sistant chairman, Other members 
are top executives of the several 
divisions and of the parent company 
in New York. 






Write to Manager, Engineering Personnel, 


BELL AIRCRAFT CORPORATION 
P.O, Box 1, Buffalo 5, N. Y. or 

call Mr. H. Ackerman collect at 
Niagara Falls 7851, Ext. 7216 


Dept. J for a personal interview. 



































Dalmo Victor 
Moves To New Plant 


DALMO VIcTOR Co. began its move 
into a new $1.5 million plant in Bel- 
mont, Calif. 

All offices and production lines, 


formerly housed in six separate 
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area, will be consolidated in 
new structure containing nae 
q ft of floor space 

Dalmo Victor Co., manufacture) 
of aircraft radar antennas and 
other airborne equipment, was 
founded in 1921 in San Francisco 
by ‘J | Moseley, who continues as 
president. In 1954 the company be 
came a division of Textron 


Providence, R. I 


Harmon-Kardon 
Expands Facilities 


HARMAN-KARDON acquired an addi 
tional plant adjacent to their pres 
ent location in Westbury, L.L, N. ¥ 

The new building will house new 
automation production equipment 
to be used in the manufacturing of 
printed circuit high fidelity tuners 
amplifiers, and combined receivers 
The additional area will double pro 
duction facilities 


Martin Names 
Electronic Engineer 


CECIL O, RIGGS has joined the Glenn 
L.. Martin Co. in Baltimore, Md., as 
a senior electronic engineer. He ha 
been head of the physics department 

Waynesburg College since 1946, 
and from 1921 to 1942. During the 
war he taught in the electrical engi 
neering department of the United 
States Naval Academy 


Lockheed Begins 
Move To New Labs 


LOCKHEED’S missile systems divi 
sion began moving into its multi 
million dollar research laboratori« 
in Palo Alto, Calif 

The initial movement of some 100 
employees into the $4 million re 
search laboratories is the start of a 
gradual transfer to the Bay area of 
approximately 400 people from the 
missile division’s present Van Nuys, 
Calif. plant. Transfers to the re- 
search facilities will bring the total 
number to 600 in October 

Activation of the laboratori 
cated on a 22 acre site in Stanfo 
University’s industrial park, mark 
the completion of the first phase of 


the company’s Bay area building 
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building in the San Carlos B »>Imon )_moisture- sealed 


~ POTENTIOMETERS 


keep moisture, dust, and price in line 





Once you use these Model H-MS Potentiometers, you'll 
TT Uae hee ee eM PR ee eee 
your requirements. CIRCUIT INSTRUMENTS is big enough 
eC ae ee a ae ee 
et iM: MC) Mla alt lela elie ml ag 
flexible. This means greater ease in obtaining special fea 


tures... greater assurance of obtaining quick deliveries 


MODEL H-750-MS 
POTENTIOMETER 


actual size 


EFFECTIVE SEALING... WIDE CHOICE... 


The next best thing to hermetic seal Model H-MS is yours in ‘4 - 


a a eM a es ee) 
JAN-R-19 moisture and humidity re or 10 turn design with resistance 
quirements. Its all-metal case isrolled valves from 50 te 400.000 ohms 
a with a wide spread of tolerances 
Terminals are glass sealed. The shaft in 2 or 3 watts or higher 


Te em ee ee many special features 


| CIRCUIT INSTRUMENTS INC. Dept. E 
| P.O. Box 1438, 2801 Anvil St, North St. Petersburg |, Florida 
| Send data sheets on Moisture Sealed Hermetically Sealed 
| Helical Servo () Sub-Minioture High Temperature 
r } f | High Precision Potentiometers 
| J | | NAME 
sal J j 
mene; COMPANY 
tie { Adoness 
é | cry = STATE 
Subsidiary of | 
INTERNATIONAL RESISTANCE COMPANY 
Want more informatio @ post card o ast page 497 














direct-current 


TACHOMETER 
GENERATOR 


permanent-magnet 
APPLICATIONS 


O VELOCITY SERVOS ideal for use 
@s @ rate generator in serve or in- 
fegrating devices where a highly 
linear speed / voltage relationship is 
required with minimum ripple. 


© DIRECT READING TACHOMETER 
Makes an excellent tachometer 
when combined with o d-« volt- 
meter having proper voltage range. 


© SPEED TRANSDUCER = ideal for 
use as @ speed transducer in con- 
nection with fost response direct 
writing oscillographs. 


FEATURES 


© SIZE Miniature, Approx. dia. 1'%"'. 


© LINEARITY Ovuiput voltage is pro 
portional to speed to better than '/ 
of 1%, 


© SPEED Excellent service life at 
12,000 rpm. Higher speeds possible 


O QUTPUT Various models up to 
20 volts per 1,000 rpm. 


© RIPPLE The mms value will not ex- 
coed 3% of the d-c value of any | 
speed in excess of 100 rpm, | 


©O BRUSH LIFE Better than 20,000 
hours at 1800 rpm. 


© BIDIRECTIONAL OPERATION 
Output in either direction is held to 
o “se of 1% tolerance, 


© CONSTRUCTION § Aluminum hous- 
ings with protective treatment; 
stainless steel shafts; fully shielded 
ball bearings; Mylar insulation. 


SEND FOR COMPLETE DATA 







SINGLE UNITS 


¢ from $49°° 


priced lower 
in quentity 
IMMEDIATE DELIVERY 


CET | 


PRODUCTS CO 


® 


1086 Goffie Rd., Hawthorne, N.J 


Phone HAwthorne 7-3100 


Want more information? Use post card on last page. 
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The recently-completed 
facilities includes two 
main laboratories of 51,000 sq ft 
Now being completed is a 
14,000 sq ft laboratory building. 


continued 
program, 


research 


each, 


IBM Selects 


Research Director 





Emanuel R. Poire 


EMANUEL R, PIORE has joined IBM 
as director of research. 

Dr. 
scientist of 


Piore was formerly chief 
the Office of Naval 
Research. His most recent post was 
research for Avco 
Manufacturing Corp. where he was 
engaged mainly in the direction of 
scientific programs. 


vice-president 


He remains a 
for that firm. 

At IBM, he will head a company- 
wide research effort presently being 


consultant 


carried on in laboratories located 
in New York and California 
in Zurich, Switzerland. 

While with the Office of Naval 
Research, he was instrumental in 
helping the government in the use 
of yeneral-purpose digital com- 
puters and in developing programs 
in applied mathematic and numer 
ical analysis. 

In 1935, he joined 
CBS as 
the 
He is associated with some 
of the early work on color tv. 


and 


RCA, 
engineer-in- 


later 
moving to 
labora- 


charge of television 


tories. 


Honeywell Buys 
Plant For Transistors 


MINNEAPOLIS - HONEYWELL pur- 
chased the Hathaway plant in Bos- 
ton, Mass, 

The 250,000-sq-ft 
plant will house Honeywell’s tran- 
division—engineering, 
duction and sales- 
for transfer to 


three-story, 
sistor pro- 
that is scheduled 


the Boston area 
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spor 


Nome 


a 
ee . 


EF CON 
where close tolerance is 


standard tolerance 


DON’T DERATE 
DELIVERY DATES FOR 
CLOSE TOLERANCE 
CAPACITORS 


Only tFcon mass-produces miniature 
plastic film capacitors to close tolerances. 





No need to delay your equipment delivery 
dates while awaiting delivery of precision 
capacitors. At Electronic Fabricators, Inc 

the standard production runs are for + |% 
+2%, and +5% tolerance capacitors. It is 
not necessary to pick and choose from wider 
tolerance production runs aor is it necessary 
to pay premium prices for close tolerance. 


EFCON Mylar® and Polystyrene Film Capaci- 
tors are each available in two styles: Types 
MC and PC have a rigid cardboard tube 
construction; Types MH and PH are her 
metically sealed in a metal case with glass 
to-metal, solder-sealed terminals. Extended 
foil construction with leads directly soldered 
to the foil minimizes inductance and contact 
resistance for all types 


The plastic film ensures high insulation resist- 











ance, low dielectric absorption and stability 
over extended temperatures and life, Types 
MC, PC, MH and PH capacitors are avail 
able in a range of standard capacitance 
values from 0.001 to 2 mfd. Non-standard 
values and tolerances closer than +1% are 
obtainable to your specifications 


Other EFCON CAPACITORS... 


Type TH Teflon® Film Copocitors for 
high-temperature and high humidity oppli- 
cotion 


Type S Molded Silver Mica Capacitors 


ELECTRONIC 


FABRICATORS, 
INCORPORATED 


682 Broodwoy, New York 12, N.Y. 

Write Dept. E for technical dota 

*OvPom Vrademast 

Want more information? Use post card on last page. 
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qactuar Size 


Here's high precision production on 
automatic equipment that delivers 





continuous uniformity from the first to the 


millionth unit! Economical production, 
minimum scrap add up to low piece prices 
that will surprise you. Upset Pins 

of the types shown made from any 


workable metal or alloy . . . in wire Specify the COUCH MODEL 2A or 4A 
relay whenever HIGH SHOCK. HIGH 


diameters from .010” to .090”. Flanges ° 
5 VIBRATION capabilities are required 





accurately positioned to your specifications and for DRY-CIRCUIT applications 
Flanges and heads with rounded edges 

5 bI VIBRATION... 5 to 25 cps @ O04" peak to 
Send blueprints or samples for estimate peak excursion; 25 to 2000 cps @ 20G 


acceleration; No contact opening, relay 


ART WIRE & STAMPING CO. CRE ae SENATE 
1 Boyden Place, Newark 2, N. J. SHOCK ELECTRICAL... 756 for LO millises 


onds minimum, No contact opening, re 


lay energized or de-energized 


SHOCK MECHANICAL 200C, minimum 
no physical damage to relay or change 
in electrical characteristic 


Models 2A and 4A are ubminiature 
hermetically sealed, DA relays which 
meet and in several respects exceed the 
requireme nts of MIL-R-5757B. They are 
ictuated by a “balanced-armature” re 
tary motor, Both models are particularly 


uited to dry-cireuit switching applica 


tion 
LEADING PARTICULARS 
Ambient Temp 65°C to 125° 
Weight 4.2 oz. maximum 
Height of Case }! maximum 
Diameter of Case 4.0” maximum 
lerminal Flattened & pierced 
Contact DPD Model 2A 
Arrangement PDI Model 4A 
Contact Material Fine silver to 
molybdenum 
We specialize in the design and manufac- Operation a = 
ture of precision deflection yokes for military “ “wd oss cea 
and commercial applications. Phone or write bounce 
for immediate engineering evaluation of your Pull-in-power watt-— Model 2A 
(Coil watt Model 4A 


critical display problems. 


Test Data and Literature on Request 


Phone: RAmsey 9-1123 Built-in Dependability 


Constantine Engineering Laboratories Co. | 


Island Avenue Mahwah, N. J. NORTH QUINCY 71, MASSACHUSETTS 
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Look no further— 


if you're looking for 


“BORON-FREE” 


fused quartz 


LABORATORY WARE 


The world’s largest pro- 
ducer of fused quartz prod- 
ucts can help you with your 
most critical and exacting 
needs for your laboratory 
ware. 

Vitreosil® products can 
be supplied in an unusually 
large variety of types and 
sizes. Also fabricated to 
specification to meet indi- 
vidual requirements. 


TRANSPARENT VITREOSIL 

For ultra-violet applica- 
tions, metallurgical investi- 
gations, chemical research 
and analysis, photochemis- 
try, spectroscopy and physi- 
cal, optical and electrical 
research. 

Send specifications for 
your requirements, Please 
use coupon below. 


THERMAL AMERICAN 
FUSED QUARTZ CO., INC. 


18-20 Selem Street, Dover, New Jersey 


Please send technical data on 


Company 


Nome & Title 
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from its present location in Minne- 
apolis. The activities and adminis- 
tration will be integrated with those 
of the firm’s Doelcam division, also 
Production fa- 
cilities for manufacture of the Doel- 
cam division’s line of gyroscopes, 


located in Boston. 


synchro motors, and other precision 
electro-mechanical 
nents 


servo compo- 


will also be consolidated in 


the new plant. 
ultimately em 


The plant would 


ploy 1,500 people. Approximately 
600 of these will be new jobs, the 
remainder being transfers of key 
engineering personnel from the 
transistor operations in Minne- 
apolis and some production and 
supervisory employes from the 


Doelcam plants. 

The new facilities are expected to 
be in production by mid-December, 
1956 


IRC Relocates 

Subsidiary Plant 

CIRCUIT INSTRUMENTS, a Subsidiary 
of International Co., 
moved to a new plant in St. Peters- 


Resistance 


burg, Fla. 

The 12,500 sq ft building permits 
expansion of model- 
shop, engineering and design de- 
partments. It will more than quad- 


laboratories, 


ruple available production facilities. 
At present 85 em- 

ploved. It is expected that 200 to 

250 will eventually be required. 


people are 


Resistance Com- 
in Philadelphia, 


International 
pany is located 





New Circuit Instruments plant 





*PURE TIN plated on Somers Thin Strip. 


Somers engineers have developed a 
special hot tin plate process which 
now will provide the smooth surface, 
solderability, adherence and complete 
absence of slag so essential to manu- 
facturers of: 


PRINTED CIRCUITS 
CAPACITORS 
CABLE WRAPPING 


Tin coatings of .00002 to .00008 and 
.0002 to .0003 are available on brass, 
copper, bronze and other Thin Strip 
metals in gauges from .012 down to 
.002, widths from Ye” to 6” and wider. 


And, of course, Somers exacting stand- 
ards for tolerance, tensile strength 
and other physical properties are 
rigidly maintained. 


Whatever your requirements for tin 
plated thin strip, you can depend on 
Somers long experience and modern 
equipment for a quality product. 


Write for further information and 
data blank. Somers will 
gladly analyze your problem with- 


confidential 


out obligation. 


‘ EXACTING STANDARDS i 
t fi 


y 





Street 
| . ° . 
City i Maat with branch plants in Downing- 
town ry Asheville : > . . 
own, Pa., Ashe ville and Boone, Somers Brass Company, Inc. , 
BRR ecaegaew N. C. and Burlington, Ia. Hycor, 114 BALOWIN AVE, WATERBURY, CONN 


Want more information? Use post card on last page 
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How To Get Things Done 
Better And Faster 


ae ee is 


CT ees 
ae ag 
— J 





BOARDMASTER VISUAL CONTROL 


Gives Graphic Picture—Saves Time, Saves 
Money, Prevents Errors 

Simple to operate — Type or Write on 
Cards, Snap in Grooves 

ideal for Production, Traffic, Inventory, 
Scheduling, Sales, Etc 

Made of Metal Compact and Attractive 
Over 100,000 in Use 


Full price $4950 with cards 
24-PAGE BOOKLET NO. C-10 
|FREE 


Without Obligation 
' Write for Your Copy Teday 
GRAPHIC SYSTEMS 


55 West 42nd Street © New York 36, N. Y 





TUBULAR RIVETS 
SPLIT RIVETS 
COLD-FORMED SPECIALTIES 
RIVET-SETTING MACHINES 


and waded 





oh se 


MILFORD 


RIVET & MACHINE CO. 


PLANTS: MILFORD, CONNECTICUT 
HATBORO, PENNSYLVANIA © ELYRIA, OHIO 
AURORA, ILLINOIS « NORWALK, CALIFORNIA 
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eee ee 
TUR te ea 
WITH NEW HERMES PO ENT ae 


tf “Kf $ 


Printed circuit plotes 
now accurately drilled 
by unskilled labor from 


enlarged template by 
air activated feed. 


Ask for catalog H 29 


describing pneumatic 


attachment. 4 


Pic id ti ITU MLL LR ALL Mas ake) Lo 
13-19 University Place New York 3. N.Y 


ee 


eel 





OMA ots Plemele 


AWeathhit 


PRINTED CireecuiT 


OSCILLOSCOPE KIT 


FOR COLOR TV! 


@ Check the outstanding engineering design of 
this modern printed circuit Scope. Designed 
for color TV work, ideal for critical Laboratory ap- 
plications. Frequency response essentially flat from 
5 cycles to 5 Mc down only 1% db at 3.58 Mc (TV 
color burst sync frequency). Down only 5 db at 5 
Mc. New sweep generator 20-500,000 cycles, 5 
times the range usually offered, Will sync wave form 
display up to 5 Mc and better, Printed circuit boards 
stabilize performance specifications and cut assembly 
time in half. Formerly available only in costly Lab 
type Scope. Features horizontal trace expansion for 
observation of pulse detail retrace blanking am 
pliher —— voltage regulated power supply 4 step 
frequency compensated vertical input—low ca- 
pacity nylon bushings on panel cerminals — plus a 
host of other fine features. Combines peak perform 
ance and fine engineering features with low kit cost! 


AWeathhit iV 
SWEEP GENERATOR KIT 


ELECTRONIC SWEEP SYSTEM 


A new Heathkit sweep generator covering all 
frequencies encountered in TV service work 


(color or monochrome). FM frequencies too! 4 Mc 
~~ 220 Mc on fundamentals, harmonics up to 880 


isle. 






Mc. Smoothly controllable all-electronic sweep sys 
tem. Nothing mechanical w vibrate or wear out 
Crystal controlled 4.5 Mc fixed marker and separate 
variable marker 19-60 Mc on fundamentals and 57 
180 Mc on calibrated harmonics. Plug-in crystal in- 
<luded. Blanking and phasing controls automatic 
constant amplitude output circuit —— efficient atten- 
‘uation —— maximum RF output well over .1 volt — 
vastly improved linearity. Easily your bes buy in 
Sweep generators. 


Want more information? Use post card on last page 











COMPANY 


A SUBSIDIARY OF DAYSTROM, INC. 


BENTON HARBOR 14, MICH. 


WRITE FOR FREE CATALOG 
-- COMPLETE INFORMATION 
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you are everywhere 


with the 
OBSERVER TVC-1 


CLOSED CIRCUIT TV CAMERA 


The Observer is a low-cost elec- 
tronic camera. Whatever it ‘sees’ 

however distant, dangerous or 
inaccessible — can be transmitted 
by wire to any remote point or 
points where it can be viewed on 
a conventional TV receiver — in 
comfort and safety 


Industry, science, education, busi- 
ness management — are but a few 
of the fields in which the B-T 
Observer has virtually unlimited 


application—fields in which the 
B-T Observer has already proved 
its time and money-saving 
potentials 


Any qualified TV Service-Techni- 
cian can install the equipment. 
Operation requires no technical 
knowledge or training. The facili- 
ties of Blonder-Tongue are at your 
disposal to assist you in survey- 
ing and planning a B-T Observer 
system for your organization. 


For complete detaila, write to Dept. 


BLONDER-TONGUE LABS., INC. WESTFIELD, NJ. 


in Canada: Telequipment, London, Ontario 


The largest manufacturer of TV Signal Amplifiers, UHF Convertere and 
Master TV Distribution Systeme. 


precision, deep drawn 


 KOVAR' 
PARTS | 


-from 1/4” dia. and 3/4” 
deep, .0O25” thickness 


Consult the Engineering Company for 
quality parts or sub-assemblies of steel, 
aluminum, copper, brass, kovar, nickel 
and monel. Fast, economical service on 
long or short runs. The most modern 
machines and micro-precision tools 
assure highest accuracy. 


o¢ 


*Registered trademark of the 
Westinghouse Electric Corp 


o 
© 


s e 
THE engineering CO., 27 WRIGHT ST., NEWARK 5, N. J. 
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division of IR¢ 
Sylmar, Calif. Another subsidiary 
Hycor Ce in Vega Baja, Puerto 
Rico. The company has licensees 
in Argentina, Australia, Canada, 
Denmark, England, Germany, Ital 
and Japan, as well as a wholly 


owned plant in England. 


Farnsworth President 


Joins Litton 


Harvard L. Hull 


po 
i orth Ele 
Co. a division of IT&T. 
Active in various executive 
nent positions for the Manhat 
ect and the Arg 


{ 
Oravlol 


Dy 
opment 


worth in 19535 


oined the eperr roscope 
In 1933 


velopment work in 


to do research and de 
military and 
ndustrial electronics, a_ field in 
vhich he has been active ever since, 
He remained with Sperry until 
1943 when he was named director 
of process improvement for the 


Tennessee Eastman Corp 


Gabriel Fills 
Engineering Post 
= = 


HENRY G. GIULIANI has been ap- 
pointe d to the newly created post of 


assistant to the director of engi- 
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STAR 
ELECTRICAL PORCELAIN 


nA 


for unusual applications 


We have facilities for com- 
pounding formulas 
cific needs——-whether it be very 
dense or highly porous material, 
permeable or vitreous, resistant 
to heat, electricity, weather, 
chemicals or abrasion. Consult 
STAR engineers on any special 
requirements. Send for catalog 


to meet spe 


over MAKERS OF ELECTRICAL PORCE 
er LAIN SINCE 1899, LAVOLAIN 
99 years WITROLAIN®, THERMOLAIN®, NU 

if BLAC®, COMMERCIAL WHITE® 
business AND HUMIDOLAINGE 


the 


porcelain company 


42 Muirhead Avenue, Trenton 9, N.J 


California Representative: Edwin €. Starr, 4101 
Rhodes Ave. North Hollywood Ca Tanley 7-5879 


DE 
ie 


| & 


Specialists in designing and manvfacturing of all- 
purpose fasteners and wire forms. Tooled to pro- 
duce over 1000 styles in any screw size, material, 
finish, quantity, to your specifications 


Serving Industry for Thirty-five Years 
— OTHER PRODUCTS — 


elite 
S inmipte Px. 
WIRE STRIPPERS & CUTTERS 


@ TOOLS @ DIES © STAMPINGS 
Bulletins on complete line upon request 


WENCO MANUFACTURING CO 
133 W. Hubbard $t., Chicago-27, I!) U.S.A 
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Solve “IN-PLANT” PRINTING PROBLEMS 


- FASTER - NEATER - AT LOWER COST 


The Markem Model 45AF Machine prints trade 
name, trade mark, specifications, etc., on resistors, 
condensers, capacitors, diodes, triodes, transistors, 
etc., at production rates. Feeds, prints, and ejects 
automatically. Quickly insertable type provides easy 
change in data being printed 


Write for further information. 
Submit sample of item you wish 
to mark. 


WIRE LEAD 
COMPONENT PRINTING 


MARKEM MACHINE CO. 
KEENE 5, NEW HAMPSHIRE 


COMPONENTS FOR COMMUNICATION SYSTEMS 


VIII IV VIF PIS yer rssnss . 


Leis LAL UL 


Radio Engineering Products produces a wide range of standard components for use in com- 
munication systems. In most cases these components can be delivered from stock 
FILTERS: Filters of advanced design are available for carrier telegraph, carrier telephone, 
and telemetering systems. These include channel filters, low-pass filters, and line filters 
JACKS and MOUNTINGS: Two standard 1%" by 19° jack mountings are available Type 
F6097A mounts 52 single jacks, and type F6097B 26 single jacks. Type F8410 jack is a double 
jack with parallel break contacts, interchangeable with type 410A 
REPEATING and RETARDATION COILS: A large number of standard types are carried in 
stock. These include voice-frequency and carrier frequency line coils, hybrid coils, and retard 
coils for telephone and telegraph applications. 


RADIO ENGINEERING PRODUCTS 
1080 UNIVERSITY ST., MONTREAL 3, CANADA 


TELEPHONE CABLES 


UNiversity 6-6887 RADENPRO MONTREAI 


Want more information? Use post card on last page 








NOW...ANY MICROWAVE | 
COMPONENT CAN BE | 

BUILT AND ENGINEERED « 
TO YOUR PARTICULAR “ire tias served as 

APPLICATION | 


Regardless of complexity, de- 
sign or tolerance problems — you 
can get UHF or microwave com- 
ponents that are job-engineered 
to your application. All units 
are delivered, electrically tested 
and proven, ready for immediate 
operation. 

Components can be built from 
your prints or can be designed 
and built to integrate with the 
application. Close and confi- 
dential coordination is main- 
tained from drawing board stage 
to installation. 

Range of assemblies is prac- 
tically unlimited—from dc. to 
over 40,000 mc., military or in- 
dustrial. Typical examples are 
these components, delivered 
ready for field use: 


PLANTS AND PEOPLE (continued 


neering and sales for the Gabriel 
electronics division of The Gabriel 


chief engi- 
neer at the E. A. Rockwell Labor- 
atory, assistant director of research 
for Tidewater Oil Co., president and 
chief engineer of Aero Units, and 
chief mechanical engineer of Lavoie 
Laboratories. 


Planet Doubles 
Production Capacity 


PLANET MANUFACTURING  CORP., 
manufacturer of capacitors in 
Bloomfield, N. J., has completed con- 
struction of a new building adjoin- 
ing the present plant. 

The new facility, in addition to 
housing new offices and a labora- 
tory, doubles the company’s 1955 
production capacity and represents 
over four times the capacity with 
which the company started in 1949. 

The additional capacity is being 
devoted exclusively to the manufac- 
ture of electrolytic capacitors, 







Telemetering ... 


Tuneable 
$-Band 
Transmitter Cavity 
re-entrant type, pulse out- , 
put 150w.,operates at extreme altitudes 
and under extreme conditions of tem- 
perature, humidity and salt spray 


Airborne Instruments 


Improving signal-to-noise ratio . . . Enters Computer Field 


selectivity... 
AIRBORNE INSTRUMENTS LABORA- 
Tuneable TORY of Mineola, N. Y. acquired 
HF . © wn 
aerial) Mountain Systems, Inc. of Thorn- 


wood, N. Y. 

Mountain Systems will be op- 
erated as a separate and wholly 
owned affiliate of Airborne, with 
a board.of directors consisting of 
Hector R. Skifter, John N. 
Donald M. Miller (three 
| 


relatively low frequency 
coaxial resonator with very low inser- 
tion loss, extreme selectivity and very 
high signal-to-noise ratio. Especially 
adapted to use in aircraft or in crowded 
communication bands. 


Calibrating ...designing 
S-Band 


components... 


S-Bond 
Signal 
Generator 
Cavity 
re-entrant type, 
complete with thermistor mount and 
calibrated variable attenuator. Fre- 
quency range 2700 to 3400 me 

- 
Get the facts on our com- 
plete design, engineering 
and mechanical fabrication 
facilities. Have us quote 
on your needs — cavities, 
mixers, duplexers, multi- 
»liers, rotary joints, twists, 
Soude and other com- 
ponents or assemblies. 


Contact us today. Request catalog 


J-V-M ENGINEERING 
COMPANY 


4631 LAWNDALE AVENUE, LYONS, ILLINOIS 
(Chicago Suburb) 


Want more information? Use post card on last page. 
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Dyer, 
of Air- 











ENGINEERED 


rv) 


Joseph D. Mountain 





Have you 
received your copy? 


ead 


af tsi: RG 


rae Len 





VALUABLE NEW 
TECHNICAL DATA 


DESIGN IDEAS 
MATERIEL INFORMATION 


“Introduction to 


Fiberglas Fabrication” 
by 
KOCH FIBERGLAS 


FREE! 


TENTH ANNIVERSARY 20-PAGE 
ILLUSTRATED MANUAL 


Every day, Koch Fiberglas is 
filling new uses in your industry 


Koch cases for electronic equipment 
will not dent, are impervious to mois- 
ture, vapor, fungus, mildew and cor- 
rosion. They are shock and vibration- 
proof when fitted to Koch specifica- 
tions with special hair-latex shock 
pads. Can be self-palletized for fork 
lift. Can be insulated by Koch with 
foamed-in-place plastic. Koch cases 
are air-tight; require no paint or outer 
packaging for long-range storage or 
overseas shipment. Re-usable, so cost 
amortizes through re-use. Withstand 
parachute drops from any height, free 
falls onto water or snow from 500 
feet, or submersion. 

For manual, write on your business 
letterhead to Dept. EBE. 


PRONOUNCED KOKE 


FIBERGLAS 


CORTE MADERA, CALIFORNIA 


One of the world’s largest fabricators 
of molded Fiberglas products 


Want more information? Use post card on last page. 
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INCORPORATED 
ARNOLD 


22 ELKINS STREET 


SOUTH BOSTON 27, MASS 


DC-AC 
CHOPPERS 


For 60 Cycle Use 


Built to rigid 
commercial 
specifications. 


Twenty-two types, 
both single and 
double pole. 


Long life. 
Low noise level. 
Extreme reliability. 


Write for 
Catalog 370. 


oo» NO MISSILES 


an 


ooe-NO COMPUTERS 
-»-NO SERVOS 


‘ just the peaceful pursuit of fresh 
ideas in electronic communications. 
REGENCY is looking for a DESIGN 
ENGINEER ...a young man who thinks 
our revolutionary, tubeless, all-transis- 
tor radios are antique .. . and who can 
help us prove it, from the laboratory 
to production. 

eon is in the vanguard of those 
pushing transistors into the VHF region. 
This is a real opportunity for the right 
man to work for a young, forward-look- 
ing company that is already out front 
in the semi-conductor equipment field. 

If you are that man send resume to: 
Edward C. Tudor, President 


DIVISION - 1.D.E.A., INC. 


DEPT. A*7900 PENDLETON PIKE 
INDIANAPOLIS 26, IND, 


need 
sub-miniature 
relays? 


AEMCO'S Type 95 Sub-miniature Relay 
is “first choice” for design engineers work- 
ing toward miniaturization and modification 
of existing equipment. Sealed in a tiny 
crystal case, AEMCO'S 95 relay weighs 
less than ‘2 ounce measures only 78” 
in length! Now available with a wide 
variety of terminals and mountings, this re- 
lay is adaptable to a number of applica- 
tions previously limited 


TWO BASIC UNITS AVAILABLE; 95-2029 
with DPDT contacts rated at one amp. 
28 VOC. 95-2267 with either one of two 
combinations, (SPDT and SPST-N.O. or, 
SPDT and SPST-N.C.) rated at 0.25 amps 
(@ 28 VDC, permitting design variation to 
fit most applications 


‘\ 


OTHER RELAY 
TYPES AVAILABLE 


Typical of AEMCO ingenuity, 
type 95 Sub-miniature Relay is 
just one unit from AEMCO’S 
complete relay line. Others are 
available in a wide choice of 
spring and coil combinations, 
operating potentials and con- 
tact ratings. \f one of the hun 
dreds of AEMCO relay types 
does not exactly meet your 
specifications, we will be hoppy 
to design and manufacture o 
unt to meet or exceed your 


requirements 


AEMCO aise manvtactures «a complete line of 
SEQUENCE and AUTOMATIC RE-SET TIMERS, 
TIME SWITCHES, ond SIGN FLASHERS 


le 


WRITE TODAY — Your inquiries are in 
vited. Ask for Bulletin “HH which de 
scribes the 95 as well as other relays 
in the complete AEMCO line 


INCORPORATE 


ee ee 


‘ 


13 Stote Street * Mankato, Minn 


Want more information? Use post card on lost page 405 
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3 Standards 


PRODUCT NE WS 


RADIO FREQUENCY LABORATORIES, INC 


for Testing 


Quartz Crystal Units 


These Crystal Impedance Meters will measure resonance and 
anti-resonance resistance of quartz crystals, including those covered 
by Spec. MIL-C-3098A, Capacitance, inductance and performance 
index (P1) of the crystal can be det 


Model 541A (TS-710/TSM) 
Frequency Range 10-1100 kes, 


Measures the effective 
200 ohms to 0.5 me 


resistance from 
gohms, over five fre 
stal units. An interna! 
load capacitance is calibrated from 15 to 
105 mmf. with an better than 
+0.5 mmf. Power dissipated in the crystal 


quency bands, of cr 


accuracy 


Model 531 (TS-683/TSM) 
10-140 mes. 


I'welve fixed calibrating resistors of 
10, 22, 30, 40, 51, 60, 68, 82, 91, 100, 
120 and 150 ohms, plus a 100-ohm 
variable resistor are used to determine 
the effective crystal unit resistance 
An anti-resonance adapter with a fixed 
load capacitance of minf, is also 
provided, Fits standard 19” wide relay Al 
rack, Operates from regular 115/230 
volt, 50/1000 Cps source. Net 


price $550 


Frequency Range 


powe! 


type 
for ¢ 


Hundreds of these C.1. Meters built by RFI 
are in service throughout the world. They can 
be relied upon for accurate, extended perform 
ance All models are in current produc tion 


Rad CLL 


a. ee 
USA 


LABORATORIES 
tt tt a oe 


overall size; 


ermined from these parameters. 


unit is accurately measured by a self 
contained VT'VM and ohmmeter. Oper 
ates from regular 115/230 volt, 50/1000 


cps power source 


ACCES OTM 


14 fixed and 3 vari 
able calibrating resistors and adapters for 
octal base and HC-5/U crystal unit 


holders. Net price $650 


5 i luck 


| three models are identical in finish and 
front panels measure 7 x 19 
handles are mounted on each side of panel 


onvenient handling 


Loop 


Model 459 (TS-330/TSM) 
Frequency Range 1-15 mes. 
‘This C.I. Meter was the first model 
produced for the Signal Corps under 
the national crystal testing standardi 
zation program and is still filling a 
current need 
Four bul 


cover U-YYUU 


t-in resistance decades 
ohms in ranges of 0-99, 
0-990 and 0-9900 ohms. ‘The 
load capacitor is calibrated from 12 
to 110 mmf. with an accuracy bette 


than +( mmf, Net price $560 


internal 


Complete Descriptive Literature 
is Available, Write Today. 


DESIGNERS AND MANUFACTURERS OF ELECTRICAL EQUIPMENT SINCE 1922 


Want more information? Use post card on last page 
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Wynkoop Elected 
V-P of RCA 


REAR 
koo”, Jr.. 


ADMIRAL 
U.S.N 


Thomas P. Wynkoop, Jr. 
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NUMBERING, CODING 
TRADE-MARKING MACHINES 
and the complete equipment to 
go with them for FAST produc- 
tion 

ACROMARK Marking and Num 
bering Machines are engineered 
for maximum effi h 


1) 
ciency at minimum aE, ue 
4 » 


cost 


r 
i 
i 
t 
‘ 
i 
1 
i 
t 
i 
t 
i 
i 
i 
i 
4 
‘ 
i 
' 
i 
i 
i 
i 
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“AcROMARK 


wank Daneman aaeaaenanaawnaeawae 


- 


The Original Marking Specialists 


i 
q 
i 
§ 323 Morrell St, Elizabeth 4, N. J 
f 
Pw 


SERIES 2400 


PLUGS & SORE S 


@ im: ‘ ed Socket 
Contacts 4 indivi 
dual flexing surfaces 
Positive contact over 
practically their en- 


tire length 


® Cadmium plated 
Plug and Socket, Con , , 
tacts mounted in re P-2406-CCT 
essed pockets, great- 

y increasing leakage 

listance, IN 

CREASING 

VOLTAGE 

RATING 

@ interchangeable S-2406-SB 
with 400 Series 


nd tor complete Catalog No. 21. Plugs, Sockets, 
Te rminal Strips. 


PHASE 
PHAZOR werep 


Pat. Pend 


PRICE 


PCE 


FO8 
NEW YORK 


HIGH ACCURACY 
MEASURES FROM O TO 360 DEGREES 


READINGS NOT AFFECTED BY NOISE AND 
HARMONICS 

PHASE SHIFTS OF THE ORDER OF .01° CAN 
BE MEASURED EMPLOYING SPECIAL CIRCUIT 
TECHNIQUES 


MEASURES IN-PHASE AND QUADRATURE 
COMPONENTS SEPARATELY 


For further information contact your nearest 
representative or write for brochure 


INDUSTRIAL TEST EQUIPMENT CO. 
55 E. 11th ST. - NEW YORK 3 - GR. 3-4684 


H t large Pittsburgh stoc 
Pee 


SPECIALIZING IN 


Extra fine precision- 
woven meshes used 
n electronics industry. 


aaa 


voriety of weaves, wiih stant 


bronze reguiarly wove 1 
D , 


tases 
FOR FAST SERVICE CAL 


FACTORY ENTERPRISES INC 


RP RI eed 08 143 ee ee | 
TELEPHONE 
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| largest shipyards. 


| his retirement from the 
| 1949. 


continued) 


He com- 
mander of the Naval Shipyard, 
Long Beach, Calif., from 1946 until 


was 


Navy in 


Farnsworth Appoints 
Research Director 








A rhodium plating process that 
produces *Compressively 
Stressed deposits . . . devel- 
oped specifically for industrial 
applications. RHODEX will 
materially increase the fatigue 
resistance of the metal over 


which it is deposited. 


* Patent Pending 


Depi, EL-i1 


Sel-Rex Precious Metals, Inc. 
229 Main Street @ Belleville 9, N. J. 


Please rush descriptive literature and 
technical data on Sel-Rex RHODEX (Com- 
pressively Stressed Rhodium.) 


NAME 

COMPANY 
ADDRESS 

city 

ZONE STATE 


Want more information? Use post card on last page. 
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Charles D. W. Thornton 


CHARLES D, W. THORNTON has been 
appointed director of research of 
Farnsworth Electronics Co. He 
came to Farnsworth in 1956 di- 
rectly from the Atomic Energy 
Commission in Washington, D. C. 
He has been acting in the capacity 
of special assistant to Harvard L. 
Hull, president, on atomic energy 
In his new assignment, he will be 
responsible for work in the areas 
of solid state physics, storage and 
experimental tubes, nuclear instru- 
mentation, applied physics, and will 
act as Scientific advisor to the vice- 
president of research and develop- 
ment. His last position with AEC, 
prior to coming to Farnsworth, was 
director of the general manager’s 
office of operations and 
planning. 


analysis 


New Electronics 
Firm Established 


A NEW corporation, Mandrel Indus- 
tries, manufacture 
and research in technological fields, 
has formed. It 
under a single administrative struc- 
ture three manufacturing firms. 
The three divisions of Mandrel 
consist of the electric sorting ma- 
chine division, specializing in the 


devoted to 


been consolidates 





Genisco Rate-of-Turn Tables 
facilitate fast, precise 
calibration and 
evaluation of rate gyros 


Ball-disc integrator drive provides 
infinitely variable rates from 0.01° to 
1200° /sec. 


EXTREMELY ACCURATE... constancy of angular 
velocity of the turntable is within 0.1%, including 
wow and drift errors, at any rate. 

SMOOTH, CONSTANT ROTATION ... unique synchro- 
nous motor, designed specially for this applica- 
tion, has large diameter rotor; high polar inertia. 


EASY TO OPERATE...single handwheel controls 
turntable speed. Inexperienced personnel can 
operate machine after few minutes instruction. 


IDEAL FOR LARGE VOLUME TEST PROGRAMS... 
ruggedness, simple operation, repeatability, and 
versatile mounting facilities make it the ideal 
machine for production-line testing. 


PRECISE REPEAT POSITIONING ... within 0.2% in 

same rotational direction; 0.5% in opposite direc- 

tion, under 500° per second. 

LOW ELECTRICAL NOISE LEVEL... better than —55 

- per slip ring circuit (zero dbm 1 mw in 
2). 


UNUSUALLY RUGGED .. . built to take years of con- 
tinuous use; requires only minimum amount of 
maintenance. 


TABLE CAPACITY... 100 pounds. 


ACCESSORIES INCREASE ITS USEFULNESS! 


SUB-RANGE ADAPTER... extends low range of 
Genisco Rate-of-Turn Table to 0.0001° per second 


PRECISION STROBE UNIT... for use in areas where 
accuracy of line frequency is questionable, or for 
calibration of gyros with accuracies better than 
line frequency. 


MOUNTING STANDS 


. available in portable and 
fixed models. 


Send today for complete specifications. Please direct 
your inquiry to Contracts Manager, Genisco, Incorpor- 
ated, 2233 Federal Avenue, Los Angeles 64, California 
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Pl CoV 


Increased operational 
















versatility . . greater 
accuracy 

RF, VHF and UHF 
SPECTRUM 
‘ANALYSIS 


WRITE FOR INFORMATION 
AND TRIAL SUPPLY TODAY! 


GUDEBROD BROS. SILK CO., INC. 


Electronics Division Executive Offices 
225 W. 34th St. 12 S. 12th St. 
New York 1, N.Y. Philadelphia 7, Pa. 


IMPROVED 
PANORAMIC 
PANALYZOR 


MODEL 
» | 
| 


Check these advanced 
engineering features: 


NEW Continuously variable scanning 


rate rom | thru 60 scans sec with 
one contro!. Three selectable modes 

. free running, line synch or 
externa! synch. 





ACTUAL SIZE 


A RELAY that flies with 








NIK Ee 


Limited quantity 






of model shop 
samples available 
Submit your speci 





fications and re 
















quirements with 


your inquiry 





Nike installations, 





courtesy Western 
Electric Company 


15 G UP TO 2000 CPS 


DIMENSIONS 
15/32" dia. x 1-3/4" long 


WEIGHT 
7/8 oz. 


OPERATING POWER 
500 MW Max. (This relay is 
available for power require- 
ments as low as 100 MW but 
with slightly less vibration 
resistance.) 


VIBRATION RESISTANCE 
15G up to 2000 CPS 


Whalock SIGNALS 


Vite bay 
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last page 


NEW Three selectable types of 


a.upiiade displays ... Square law 
exponential Linear 20 db, Log 40 db 


NEW Flat face CRT, edge lit 


race screen and camera mount 
be el for photographic records—optional. 


NEW Differential markers to show 


fieque.cy dispersion available in 
the Type T-10,000. 


The Panalyzor Mode! SB-6B is available 
in three types. 


Sweepwidth Resolution 










Type Range Range 

r. 700 200 ke - 0 ke 50 cps - 4.5 ke 
T-1,000 i me - 0 me 400 cps . 10 ke 
T-10,000 10 me - 0 me 9 ke - 100 ke 


Write today for complete 
specifications and prices 


\' Made by the 
» makers of Pan- 
Nr? adaptor, Pane- 


ramic Senic 
Analyzer, and 
? Panoramic Ul- 
RADIO PRODUCTS, IWC. © trasenic Ana- 
. . 7 lyzer 
WM gon . eer o 
10 So. Second Ave., Mount Vernon, N.Y 


MOunt Vernon 4-3970 
Cables: Panoramic Mount Vernon, N.Y. State 
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ATLAS 
Precisioneers 
“HUSH-HUSH”’ 
Assemblies for 


THE 
FALCON 


@ NO HIDING place “upstairs” 
for enemy bombers with The 
Falcon on the hunt. This newest 

guided missile is being produced 
Y 6 for the U.S. Air Force by Hughes 





ye §«©Aircreft Company 

if Some of the ‘innards’’ of this 
i: bird of prey are ATLAS-Pre- 
f.. cisioneered and classified ‘con 
#° = fidential."’ But there’s no secret 
f as to how ATLAS can help you 


develop parts and assemblies 
from pilot stage to production 
efficiency for radar . sonar sys 
tems computers... correctors 
; all types of electro-mechanical 
 «©=— devices, Just bring your designs 
ft to ATLAS. At your disposal on a 


if job basis are our men, equipment, 
fe techniques; a prototype is turned 
: over to you for volume produc 
f tion 

y When war or peace demands a 
r product, call on ATLAS Pre- 


of Pru- 
Philadelphia 


b cision Products Co. (div 
Y dential Industries 
24, Pa 

Send for thooklet, ‘Precision- 
eering Electrd-mechanical Equip- 
ment.”’ 






a 


yy. 
-. ATLAS 


° 
G 


ip 
in a 


ie, ORES 


ATLAS 


Precision Froductrs 
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PLANTS AND PEOPLE continued 
manufacture of electronic and pneu- 
matie sorting equipment; The 
Greenleaf Mfg. division, primarily 
engaged in 
and 


research, development 
production of aircraft, 
tronic and ordnance components and 
equipment; and 
Labs. division, 


elec- 
Electro-Technical 
geophysical oil exploration equip- 


ment. The will 
have assets in excess of $4 million. 


new corporation 


Electric sorting machine division 


will continue to operate in _ its 


newly-completed plant in Grand 
Rapids, Mich, The Greenleaf Mfg. 


division will conduct its principal 


manufacturing activities in St. 


Louis, Missouri. Electro-Technical 


Labs division temporarily occupies 


headquarters at Houston, Texas 


pending completion of new facilities 
in Houston. 


Directors of the newly-formed 


corporation are James R. Lowe, 


chairman, James F. Coonan, vice 


chairman and managing director, 
George Quist, Louis W. Greenblatt 
and Alonzo G. Curtiss. 


Burroughs Promotes 
Top Engineers 


IRVEN TRAVIS, who has 


peen vice 
president of research for Bur 
roughs Corp. since 1952, has been 
named vice-president of research 


and enyineering. 


Raymond G. Bower, Vice-pre 
ident of 


He has 


company 


will retire. 
with the 


for 37 years and as vice 


engineering, 
been associated 
president of engineering since 1946 

Dr. Travis joined Burroughs in 
1949 as director of research activi 
ties at Paoli, Pa. He 


was made a 





Irven Travis 


manufacturer of 


CRITICAL 
POT SPECS* 
UA mae 








&; 


Equipment designers who demand 
more than “shelf item” specifications, 
rely on CIC for dependable delivery of 
ultra-precise potentiometers. 

The result of CIC research, carbon 
film potentiometers are setting new 
standards of accuracy, life at higher 
speeds and performance reliability 

CIC has assisted many firms in a wide 
variety of industrial instrumentation, 
military fire control and flight guidance 
equipment. 

Why not discuss your specific re 
quirements with us? 


*New carbon film techniques assure 
virtually infinite resolution; linearity 
to 01%, 025% 


compact precision ball 


sine-cosine to 


ganging; 
bearing servo construction 


“For Precision Performance... specify CIC” 


_ * Detailed Technical Data 


Sheets available on request 






eda had. 
INSTRUMENTS —} 


CORPORATION 


Se te 


92 Madison Ave 


Want more information? Use post card on last page 
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iF IT’S NEW...IF 


30 
Standard 
U.L. Approved 
Models 


STAVOLT 


POWER 
RECTIFIERS 


3301 


® Stationary or Mobile Types 
® For Hangars, Air Fields, Missiles 


®@ For Factories and Labs 74 


3304 Socket for use with 
witheut mounting ring 


Mag-Amp Control, Stable, Fast 
15 to 1500 amps 


Write for interesting 
information to 


CHRISTIE ELECTRIC CORP. 
Formerly McCOLPIN-CHRISTIE CORP. 


27th Year of Rectifier Manufacturin 
3410 W. 67th St., Los Angeles 43, Calif. 





146 - 35-1 
380 TO 420% 


GENERAL PRECISION 
LABORATORY _INC 





@ Now you can get clean, clear, sharp, even 
impressions everytime with Krengel Deep-Kut En- 
graved Rubber Dies and Stamps. Lasting impres- 
sions remain on metals printed materials 


textiles glass on any surface 

@ We make Deep-Kut Engraved Rubber Dies and 
Stamps for every marking unit any type style or 
logotypes. Anything you need in any quantity 
you desire 

@ We also make every type of marking machine 
and can supply you with the proper marking ink 

@ Write for free sample and catalogue, or send 


us your requirements for price quotation 


KRENGEL MANUFACTURING COMPANY 
227 FULTON STREET, NEW YORK 7, N. Y. 
int TEL. CO 7-5712 


See page 39 
*56 Electronic Buyers Guide 


*% 
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Secket with flat saddle 








IT’S NEWS...IT’S FROM ELLO 
Combination 


TRANSISTOR SOCKET 


Eleo’s new Series 3000 multi-purpose tran- 





sistor socket may be used for 3-pin transistors 
with in-line pins or with pins on a .200” diame- 
accommodating triangular pin 


ter pin-circle, 


configuration; thus eliminating the need for 
stocking different types of sockets for variations 
in pin layouts. You can now, for the first time, 
punch a round hole in your chassis! 

The insulator body is made of low-loss mica- 
filled phenolic, type MFE, in accordance with 
the latest issue of Specification MIL-P-14. Con- 
tacts are beryllium copper, gold-plated over 
silver plate to pass the 48-hour salt-spray test 
per Specification QQ-M-15la, and afford excel- 
lent contact resistance values. Sockets are avail- 
able for mounting with flat saddle or mounting 
ring in standard wiring applications. 

Complete data and specifications are offered 
in our Bulletin 105, together with prices and 
or other pertinent information you request upon 


your company letterhead. 


ELCO CORPORATION, M BELOW ERIE, PHILADELPHIA 24, PA., CU 9-5500 


“DID YOU KNOW THA 

ED : HELPING 
‘BUILD A FENCE 1, 

AROUND YOUR BACKYARD? 


The Distant Early Warning (DEW) 
radar picket line is that safety fence. 
Its performance must be absolutely depend- 
able. 
Magnatran heavy duty components includ- 
ing unitized rectifiers, are the “standard” 
power supplies in the vital transmitters com- 
pleting the system. 
Whenever you require reliability and de- 
pendability you too can use. 
Magnatran transformers. 


ny Can 
MAGNATRAN incorporated 


P.O. Box 211 KEARNY, NEW JERSEY, U.S.A. 








how to get 

more volts 

per pound 
at high 
altitudes 





PROBLEM: Design a regulated high-voltage dc power supply for operation 
at high altitudes. Specifications: 
¢ Input voltage—400 cps + 10% « Output—dual: 4 KV at 2.5 ma; 8 KV at 
-4 ma e Regulation—no load to full load within 1% « 105 cubic inches 
maximum e Light as possible. 


SOLUTION: We designed a vacuum tube regulator circuit, with the reg- 
ulator tubes kept at low voltage. Result: The tubes could be mounted ex- 
ternally—for easy replacement. 

For compactness and to protect high-voltage components against the 
hazards of moisture or rarefied air, we cast the rest of the unit in epoxy 
resin. 

The assembly weighs only 6% Ibs., occupies 96 cu. in., plus terminals. 

This sort of engineering can be at your service too. When you need elec- 
tronic assemblies—by hundreds or thousands—straightforward or special 
design—make use of our production and design experience and facilities. 


CALEDONIA ELECTRONICS AND TRANSFORMER CORP. 
Dept. E-11, CALEDONIA, NEW YORK 
In Canada: Hackbusch Electronics, Ltd., 23 Primrose Ave., Toronto 4 


Specialists in the Unusual 


Perit eal 
WG d 10 Ve ols 
ee PEL e co 
and DIODES 


, mo 

1 P-type elemen 
oped with N-type ° ‘ ee 

ee ; as form of wire, sheet or ribbon 
oes cut or stamped pieces. 


bose or precious 


lectroplated 
INDIUM ele ta ga 


al ribbons of 


BBONS — Dissimilor met \y atided 


dth can be continuous 
overlap tolerances. 


WELDED RI 
the same w! ' 
together, within close 


Write for 
List of 
Products 


SIGMUND COHN CORP. 


em Rea i gee et med tle) me 


Want more information? Use post cord on last page 
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(continued) 


PLANTS AND PEOPLE 


director of the company in 1950 
and in 1952 became vice-president 
of research. 

Burroughs also announced the 
appointment of U. Clarke 8. Dilks 
as manager of the research division 
of the Research Center. 

In his position Dilks will 
have responsibility for the applied 
and technique develop- 
He will also direct the basic 
work in support of long-range 
corporation product objectives par- 
ticularly those utilizing transistors, 
magnetic material. 

Prior to his appointment, Dilks, 
who joined Burroughs in 1948 as 
manager of the electromechanisms 
department, was an di- 
rector of the research activity. He 
had also been a technical consultant 
member of the research 
activity’s technical planning staff, 


new 


research 
ment. 


associate 


and a 


Air Associates Ups 
Three Engineers 





Clyde C. Councilman 


CLYDE L. COUNCILMAN has been ap- 
pointed chief engineer of Air As- 
sociates. 

He will direct the operation and 
administration of the engineering 
departments which are responsible 
for all developed and 
manufactured by the company. 
Prior to his advancement, he served 
for seven years as project engineer 


products 


and as a section head within the 
company. 
Marcus C. Eliason was named 


general sales manager of the com- 


pany: 
In 1947, Eliason was. affiliated 
with Air Associates as a project 
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Polyethylene for 


RUGGED 
SERVICE 


Duke University, after evaluating other 
materials, ordered these large castings 
made of WESTLAKE high-molecular-weight 
virgin Polyethylene. This inexpensive, light 
weight, chemically inert, fungii resistant 
thermoplastic is one of the best High Fre- 


quency Di-electric materials yet developed 


Vea Ao 
[ee esti oe 


133 W. Lenni Road, Lenni Mills, Penna 
In Lower Delaware Valley, U.S.A 
New Phone No: MEdia 6-5170 





CABLE 
CLIPS 


* 
of all PLN 


Im t.ie ee litt 


* 
Cra EE. Td 
Cellulose 


for maximum 


economy 


WEGKto 


TELA 


Slack Uglou 


1444 b 


SO a LER 


va ee 
sf 


Need no insulatior 


ss 
Tea a 
f 


ee ea 


WECKESSER COMPANY 


5701 Northwest Highway «+ Chicago 30, Ill. 
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Hee ae 


Brew Delay Lines 


reece ee 


Distributed Constant 
Lymped Constant 


Ultrasonic 


Here are some reasons 
why you can be sure your 
requirements will 
fully satisfied when you 
come to Brew for delay 
lines: 





custom built to your specifications 

wide experience in all type lines 

advanced packaging techniques 

special manufacturing and testing procedures 
modern facilities and skilled personnel 
exacting quality control 


continuous research and development program 


Send us your specifications or send for Cata- 
log 54 giving the complete Brew story. 


Richard D. Brew ia Lapel Inc 


Concord. New 
7 elas Tela Ae 





esig feta’ 














A 
uute [TYPE | up Ft IMPED.21| O. 
+9 





D. 

WE ARE SPECIALLY ORGANIZED | -T-G'3-T 4791 oe 

ENQUIRIES FROM OVERSEAS (e223 | eee Te 

SPOT DELIVERIES FORU.S. [¢3 | 5.4 | 197 | 64 

BILLED IN DOLLARS — | .64 
SETTLEMENT BY YOUR CHECK ii. 


CABLE OR AIRMAIL TODAY 


i BLL Le Lae! 
Ce Um mh SOM A Me i 





a 


CABLES, TRANSAAD, LONDON 





TRANSRADIO LT0.1 38. Cromwell Rd. London SW7 ENGLAND 


Want more information? Use post card on last page 413 
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tems engineer. In 1954, he rejoined 
Air Associates in the position of 
sales manager in the electronic 
equipment division. 

Charles Knight has been ap- 
pointed as general manager of Air 
Associates’ facsimile equipment di- 
vision in Orange, N. J. 

Knight will now be responsible 


a for all aspects of the company’s 
. facsimile program, which includes 


thinking the planning of engineering pro- 


grams, sales and sales promotion, 


of resistors’? production requirements and serv- 


ice, 


think of Knight, who has 17 years’ expe- 


rience in electronics and _ allied 


fields, has been with Air Associates 
for nine years, during which time 


he has served as chief design engi- 


. er i ad strative engineer. 
and send for this valuable neer and administrative engineer 





Electronig Tubes 
Now Avaflable 
to the digfrim inating 
Americag@@ tube buyer 
—at st@ilard prices. 
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Electronic Research 
Names Top Engineers 
ELECTRONIC RESEARCH ASSOCIATES 
of Nutley, N.J., manufacturers of 
transistor and tubeless equipment, 
appointed Sidney Moskowitz, for- 


merly chief engineer, to the posi- 
tion of director of engineering. 

He was engineer at Industrial 
Scientific Corp. specializing in in- 






not 
replacament— 
but an 
improventgnt 





It will give you helpful information 
about the complete line of Speer 
Resistor Products—specifications, 
characteristics and applications: 


* Fixed Composition Resistors 
* Phenolic Coil Forms 
* Iron Coil Forms 


Write for your copy today, 


Other Speer Products 
for the Electronics Industry 
anodes « contacts « fixed carbon resistors 
coll forms « discs « brushes « battery 
carbon « graphite plates and rods 
also R. F, coils « fixed composition capac- 
itors « chokes mode by Jeffers Electronics 





eae TELEFUNKE 









ae enn oe ee ' 
i SPEER RESISTOR DIVISION , PIONEER IN ELECTRONICS 
' SPEER CARBON COMPANY | i a bs 
‘ Bradford, Pennsylvania ' dustrial electronics. He has been SINCE 1903 | 
t Send me the Speer Resistor Catalog an instructor at the City College of Write for your Telefunken Tube \ 
i New r( and ji 950 served as Manual and for the name of your 
; Name NNER ; York _ 1 in 195 : erv I a nearest jobber. 
+ Tithe ; adjunct professor at New York 

eR aN Ton? . . ‘ peclusively b 
: 1 University. From 1948 to 1954 he | [Ported exclusively by 
' Company._ | (f , . om . 
‘ ; Was with Federal Telecommuni- MERICAN 
' Address pene punesennsnunets . ‘ Dept 
é« ' cations Laboratories where he 7 ae 

' . h nue 

. ONy = one. Bate... } Was engaged in development of LITE, INC. New York 16,N. Y, 
Want more information? Use post cord on last page. Want more information? Use post card on last page. 
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WELCH D.C. PANEL METERS 
MICROAMMETERS - VOLTMETERS - MILLIAMMETERS 
SENSITIVE 20 MICROAMPERES MOVEMENT 


® Accuracy 2% of full scale deflection 


Under one roof... . 











Welch Model 850 Panel Meters are often used in temporary 
bread-board’’ assemblies and in “home-made’’ devices so common in 
ctronics laboratories. In such work tt is frequently more convenient 
have an attached rather than a separate meter 

Suitable for such applications as measuring grid currents and cur- 
ete from photoelectr tubes and cells They have alnico magnets, 
upphire bearings, and especially selected pivots to make possible Uhe 

emely sensitive 20 microampere movement 

makes all these coils MODELS 


to exact specifications: 

V Encapsulated Coils — in 
either Polyester or Epoxy 
Resins 

V Coils for High Tempera- 
ture Applications 

VV Bobbin Coils 

V Form Wound Coils 

V Paper Section Coils 

V Acetate Bobbin Coils 

V Cotton Interweave Coils 

Analyse YOUR coil problems care- 

fully. If your products require any 

of these coils you'll do well if you 

“deal with Dano”, leaders in elee- 


trical coil windings to customer 
specification. 


TRANSFORMERS MADE TO ORDER 


*) THE DANO ELECTRIC Co. 


MAIN ST., WINSTED, CONN. 





I'm Building a College Fund 
A 


ACTS 


I'm earning in 
eC 





money 

through college. So when | 
learned of the boom in mobile-radio | decided 
to stort my own part-time business. Now my 
income from mobile-radio maintenance goes 
into a ‘college bank account.” 

This can be your story, too. Send coupon 
for your free copy of “HOW TO MAKE MONEY 
IN MOBILE-RADIO MAINTENANCE ” Published 
by Lampkin Loboratories, Inc., monufacturers 
* of the 105-B Micrometer Frequency Meter and 
205-A FM Modulation Meter 


LAMPKIN LABORATORIES, INC 
rua ui iit eh eee ae 





! 
At no obligation to me please send “HOW | 
TO MAKE MONEY IN MOBILE-RADIO MAIN | 
TENANCE.” 


| 

Name | 

Address. | 

Ci nen Stote | 
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450 
451 4 


451 


volt 


AUTOMATIC UNIVERSAL 
TRANSISTOR AND POWER 
TRANSISTOR CURVE TRACERS 





—For research, 
circuit development and quality control 
of transistors. 


© High accuracy (*2.5%) 

* Dynamic tracing of entire family of curves 
simultaneously, including — 

* Internally generated calibration axes displayed 
at all times 

* Retrace not blanked; anomalies clearly seen 

* For all types of transistors and power transis 
tors. Permits rapid determination of parameters 
For selecting, matching and detecting anomalies 
and rejects 


Model 200A Transistor Curve Tracer 
Request Bulletin $393. 
Model 300A—Power-Transistor Curve Tracer 


Request Bulletin $667 
DMED, 
eo 





34 inch round 
inch square 


4} inch rectangular 


Microammeters 0-20 up to 0-500 
Milliammeters 0-1 up to 0-500 
Ammeters 0-1 up to 0-430 


Voltmeters, various ranges, 100 to $0,000 ohms per 


DB Meters °* 


Special Scaled Meters * 


A complete line of round, square, and ree- 
tangular meters is manufactured by Welch 


WRITE FOR OUR METER CATALOG 
W. M. WELCH SCIENTIFIC CO. 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 


1515 Sedgwick Street 


2.4 inch scale 
2.4 inch scale 


4.5 inch scale 


TYPES 


Zero Center Ammeters 
Rectifier Instruments 


Thermocouple Meters 


Established 1880 
H, Chicago 10, Illinois, U. 5S. A 


Dept 





PHASE ANALYZER 


AND VACUUM TUBE 
VOLTMETER 





* Phase and Voltage of AC signals mea- 
sured simultaneously and read directly 
from dial and meter scales 


¢ Useful frequency range from 20 cps. to 
10 ke 


© AC signal under test need not be a pure 
sinusoid, but may be greatly distorted 


* Indispensable for alignment of servo 
systems, measurement of input require 
ments of non-linear loads and determina 
tion of amplifier input impedances even 
in the presence of noise feedback from 
the amplifier 


* Provision included for dynamic record 
ing of internally demodulated AC 
transients 


Request Bulletin $675 


Magnetic Amplitiers «+ inc 


632 TINTON AVENUE, NEW YORK 55, N.Y.—CYpress 2-6610 
West Coast Division 


cz 136 WASHINGTON ST., EL SEGUNDO, CAL.— EAstgate 2-2056 


EE : 


Want 


more information? Use post cord on last page. 
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for 


applications 


where both 





reliability 
and 
low 


cost 





are} 


necessary — 


SPECIFY 
BAKER 

CONTACTS 

OF PALLADIUM 








--- products of outstanding 
quality and craftsmanship 


Progressive research development poli- 
cies, coupled with BAKER’s vast experi- 
ence and specialization in the supply 
of contacts, conta@t matérials and pre- 
cious ‘metals, permit BAKER to provide 
contacts of outstanding quality at eco- 
nomical cost. 


| of the quality contacts developed 
by Baker's electrical and metallurgical 
laboratories are those of PALLADIUM and 
PALLADIUM ALLOYS. These have low 
sticking characteristics and will maintain 
uniform surface conditions, PALLADIUM 
costs less than any of the platinum group 
metals, and, in addition, has the lowest 
specific gravity, both of which reduce 
the cost of Palladium contacts. PALLAa- 
DIUM ALLOYS, while they maintain the 
characteristics of PALLADIUM, offer addi- 
tional features...such as greater hard- 
ness, longer life and greater resistance 
to metal transfer and sticking. 


Consult Baker for the solution to your 
problem. Request BAKER’s new 28-page 
ELECTRICAL CONTACTS CATALOG on com- 
pany letterhead. 


FT 74 





BAKER & CO., INC. 


113 Astor Street, Newark 5, N. J. 


(4#NCELHARD 4IN 4/7 Fe /  eS 





Want more information? Use post card on last page. 
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PLANTS AND PEOPLE continued 


pulse communication equipment and 
guided missile guidance systems 
and served as department head. He 


joined Electronic Research Asso- 
ciates in 1954 to head the engi- 
neering staff. 

Martin Perry has joined the 


company as chief engineer. 

He was formerly the chief radio 
engineer of C.B.8.-Columbia where 
he was engaged in the development 
of a line of radio receivers includ- 
ing several transistor radios. Prior 
to C.B.S.-Columbia, Perry 
senior design engineer at Emerson 
Radio. 


was a 


Altee Lansing 
Builds New Plant 


CONSTRUCTION has started in Ana- 
heim, Calif. on Altec Lansing 
Corporation’s third Southern 
California factory. The new plant 
and corporate headquarters repre- 
sent an investment in excess of 
$1,200,000 and will provide Altec 
with a total production and engi- 
neering facility of 200,000 sq ft. 
The new plant will have acoustic 
which three 
comparative listening rooms and a 
6,500 cubic foot anechoic chamber. 
Portions of the Beverly Hills and 
will be 
transferred to Anaheim in order to 
provide increased facilities for all 
phases of the firm’s manufacturing 
activities including the 
transformer division. Partial occu- 
pancy of the 14 acre site near Dis- 


laboratories include 


Los Angeles operations 


Peerless 


neyland is scheduled for November 
with the full occupancy taking place 
in January of 1957. 


Applied Electronics 
Completes Plant 


NEW plant of Applied Electronics 
Co., manufacturers of marine and 
industrial communications equip- 
ment, has been completed in San 
Francisco, Calif. 

The plant has an area of 22,000 
sq ft. 

New 
tory to augment current engineer- 
ing and to facilitate new product 
development. 


facilities include a labora- 





| let Williams 
help you apply 







ae aa 
OXIDES 


to the manufacture 
of your 


ERRITES 


You'll be well repaid by 
getting the facts on a special 
group of Pure Ferric Oxides, 
developed by Williams es- 
pecially for use in the manu- 
facture of ferrites. 


Williams Ferric Oxides analyze 
better than 99% Fe,0;. They 
contain a minimum of impuri- 
ties. They are available in a 
broad range of particle sizes 
and shapes. Among them, 
we’re certain you'll find one 
that’s “‘just right’’ for your 
requirements. The proper ap- 
plication of Ferric Oxides to 
the manufacture of Ferrites 
is our specialty. 


Tell us your requirements... 
we'll gladly send samples for 
test. Chances are good that 
our Ferric Oxide ‘“‘Know How” 
can save you considerable 
time and money. Address 
Dept. 25, C. K. Williams & 
Co., Easton, Pa. 


TORS 


[ COLORS & PIGMENTS 
Cc. K. WILLIAMS & A 


et tie re 


ie i ach la: a eect ane, hake dll, in is 


A 


] 


fasten, Pe 


Ts AAU ia 1p 


We also produce IRN Magnetic 
hee tron powders for the Hectronis 
Core Industry, the Magnetic Tape Re- 
cording Industry and others. Write ter 
complete technical information. 


Want more information? Use post card on last page 
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Mircalurired su Wine assemB.ies 
BRUSH ASSEMBLIES & COMMUTATORS 


Poly-Scientific’s newly perfec- 
ted manufacturing processes 
permit limitless variation in 
design. Epoxy resins allow for 
greater miniaturization with- 
out loss of strength. Poly- 
Scientific makes use of any of 
the noble metals and alloys, 
making possible the selection 
of the optimum material with 
the proper hardness for each 
specific application. 


. 
Poy ~ Qriontific CORPORATION 


BLACKSBURG, VIRGINIA 


ONE SOURCE 
FOR ALL YOUR 
TRANSFORMER NEEDS 


Hundreds of modern transformers — Volt- 
age Controls — Hermetically Sealed trans- 
formers — Fully Enclosed Transformers 


CREST Hi-Fidelity Transformers are de- 
signed to meet the demands of most com- 
monly used Hi-Fidelity Amplifier Circuits 
Provides a much higher Audio Output 
Level at very low distortion. Excellent Lin- 
earity gives uniform response. Seven sec- 
tion winding provides wide frequency 
response band. Frequency response “4 d b 
from 20 to 20,000 cycles at full power 
rating, 1 d b from 10 to 100,000 cycles at 
Vs power rating. Permissible feed back 30 
d b. All units have primary taps for screen 


driven circuits WRITE DEPT. E-11 


FOR COMPLETE CATALOGS 


TRANSFORMER 
ars CORPORATION 


34 Ww NORTH AVE. CHICACO W. ILL 
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Effective new shielded room requires no maintenance 


Filtron, Inc.—electronic components manufacturer—selected Armorply panels 
for a shielded room that’s easy to assemble, move, or alter in shape with ordi- 


nary labor. Special compression joints end need for soldering in this room, 
erected by Shielding, Inc. And, more important, Armorply requires no main- 


tenance. The zine-bond steel faces on Armorply panels will give effective 
shielding and a neat appearance for decades, (Armorply also available with 
copper, lead, aluminum or other metal faces.) For full information and a free 


Weldwood’® Armorply” 


UNITED STATES PLYWOOD CORPORATION @ Dpt. E-11-56, 55 W. 44th St., New York 36, N. Y. 


Armorply sample, write: 





CUT COSTS WITH 


STOCK MOLDED NYLON BOBBINS 


Ss 


NO MOLD COST 


RUGGED ONE PIECE CONSTRUCTION REDUCES 


ACCURATE MOLDED PARTS REDUCES WINDING COSTS 
HIGHER INSULATING CHARACTERISTICS 

IMMEDIATE DELIVERY ON STOCK SIZES 

WRITE FOR NEW CATALOG 


American Molded Products Co. 


2729-39 W. CHICAGO AVE. 


PHONE: ARmitage 6-3235 


CHICAGO 22, ILL. 








Want more information? Use post card on last page 


WORRIED ABOUT 
PRECISION PIVOTS? 


Call K 





Steel, chromium placed, or carbide precision pivow w O15” 
diameter. 1 RMS or finer surface finish. Diamever wlerances w 
000010". Chamfers, radii, lapped ends, ex 


Also volume production lapping of fat of round production 


Submit your specifications 


THE VAN KEUREN COMPANY 


176-D WALTHAM STREET 
WATERTOWN, MASS 


eanqsaghes’s nightmare ot the lett consion of « lamp of suger 


our VK Precion Pare. The “eyes” ove O80 oe 
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LINE VOLTAGE 
VARIATIONS ? 


120 





110 
SMOOTH ‘EM OUT 


witH RAYTHEON 
Voltage Stabilizers 





+'/,% Stabilization 


If your equipment depends on a well- 
regulated power supply, Raytheon 
Voltage Stabilizers assure you top 
performance under virtually all 
conditions. 


@ Guaranteed stabilization 
to "% 
s Up to 50% increased tube life 


= Regulated to temperature and 
frequency changes 


@ Response time within 3 cycles 


= Compact, rugged, dependable, 
low cost. 


26 STANDARD MODELS AVAILABLE 


Available in a wide variety of input and 
output voltages from 15 to 2000 watts 
and where needed, harmonic filtered 
models for 250, 500 and 1000 watts. Spe- 
cial models can be built on order to your 
specifications. 


For full information see your electronic 
supply house or write Dept. 6120 — 
request bulletin 4-260, 


“Excellence in Electronics.” 





RAYTHEON MANUFACTURING CO. 
COMMERCIAL EQUIPMENT DIVISION 
Waltham 54, Moss. 


Want more information? Use post card on last page 
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Random Processes in Automatic Control 


3¥ J. HALCOMBE LANING, JR. 
AND RICHARD H. BATTIN 


VUcGraw-Hill Bool Co.., 
York,, 1956, 434 p, $10.00, 


Ine., Neu 
THE rapidly developing theory of 
random processes and its applica- 
tion to control systems is the sub- 
ject of a book by J. Haleombe Lan 
ing, Jr. and Richard H. Battin who 
have themselves contributed to the 
development of this subject. Much 
of the material presented has not 
been available previously except in 
technical periodicals making this 
timely publication which 
should be of considerable use to 


book a 


control system engineers. 


After two in- 
troductory chapters which present 
the elements of probability theory 


> Topics Covered 


and random processes, the authors 
random 
and nonsta- 
tionary processes, Weiner’s smooth- 
ing and prediction problem and 
finally the optimum design of con- 
trol systems when the assumptions 


consider in turn Gaussian 


processes, stationary 


of Weiner’s theory are removed or 
This material is 
plemented by a fairly 
which considers, among 
other things, the effect of a limiter 
on Gaussian noise, the description 


replaced. sup- 
large ap- 


pendix 


of analogue computers, orthogonal 
functions and various other mathe- 
matical considerations which were 
omitted in the body of the text. 
Problems are given at the end of 
each chapter and a_ bibliography 
consisting of 49 items appears at 
the end of the text, 

The presentation of the materia! 
is suitable for a graduate level 
Mathemati- 
cal rigor and heuristic arguments 


course on this subject. 


are both used and the authors are 
careful to point out when an argu- 


ment is not completely rigorous. 


> illustrative Examples—Concepts 


which are glossed over in many 


texts are well explained. The many 
illustrative examples will be wel- 
comed by the engineer 


familiar 


who 1s not 
mathe- 
matical technique with which this 


with the concise 


subject is usually presented, More- 


intermediate 
steps in a derivation are given so 


over, many of the 


that the reader need not supply 
these himself. Readability of the 
text is enhanced by the sum- 


marizations of the arguments used 
and by the enumerations of the 
reasons for the study of each new 
topic. 

It should be pointed out however 
that the reader 
of mathematics beyond that which 
is generally 


needs a knowledge 
given in an under- 
curriculum. 
For instance, on page 76 a know- 


graduate engineering 
ledge of matrix algebra is assumed 
and an explanation of matrix meth- 
ods at this point might have been 
useful. Other instances of similar 
omissions were noted such as the 
assumption of a minimum in the 
discussion of orthogonal functions 
on page 382 rather than its proof 

These criticisms however, 
minor. This book is a well written 


are, 


account of recent developments in 
statistical methods as applied to 
control and it should be 
successful textbook for 
this subject 
and as a reference book for practic- 
ing engineers.—-ARMEN H. ZEMAN- 
IAN, College of Engineering, New 
York University, New York. 


systems 
both as a 


graduate courses on 


Principles of 
Color Television 
By KNOX MCILWAIN 
AND C, E. DEAN 


John Wiley and Sons, li 
1956, 596 p, $13.00, 


. New York, 


SHORTLY after the NTSC com- 
pleted its work on the compatible 
color standards, the Hazeltine Cor- 
poration prepared for its licensees 
a series of reports on the NTSC 
color system and its implementa- 


tion in circuits and equipment. 
Since the Hazeltine engineers 
had made many substantial con- 


tributions to color television tech- 
nology and had displayed a firm 
grasp of the principles underly- 
ing the color standards, during the 
NTSC deliberations, it surprised 
no one that these reports con- 
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fungicidal. Let us help you by switching the feedback to the output transformer secondary 
with your engineering prob- winding being used. A dynamic range of 110 db is obtained by 
loons careful shielding and the use of d-c on the heaters of the first 
, two stages. Four type 6550 output tubes are operated in class AB, 
to deliver 50 watts conservatively. This amplifier provides a lower 
For immediate service contact distortion laboratory signal source and is useful in the develop- 
L. E. Mayer, Sales Manager ment and testing of high quality audio equipment. Price $450.00 
july 
A. Saunders, Technical Director f.o.b. factory. 
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Welwyn 


W leaders in the field of high 
stability deposited carbon resistors 


Now Offers 


VITRICON 


Vitreous Enamelled 
Miniature Capacitors 


Values: 
18 to 1000 uufd 


Temperature Coefficient: 
Substantially zero — with spread of 
+40 parts/million/degree C 


Tolerances: 
+20%, +10%, +5% and +2% 
(+0.5 uufd at low values) 


Max. Ambient Temperature: Power Factor at 1 me: 
150° Centigrade better than 0.001 


Manufactured in England and Canada 


For complete data and specifications write to Dept. OK-7 


Welwyn-International, Ince, 


3355 Edgecliff Terrace, Cleveland 11, Ohio 


Sturdy 2 and 3 conductor plugs, reduced in size, are made in a 

wide variety of terminal and handle styles. Metal handles are 
ed enamel striped . . . plastic handles in red or black. Screw type, 

combination clamp and solder lug or plain solder lug terminals. 


Jacks make positive electrical contact with standard mating plugs 
by positive spring pressure. Springs are nickel silver material, in- 
suring long life and maximum solderability. Made in two and three 
conductor types — open and closed circuit. 


Microphone connectors, both cord and panel mounted, are ruggediy 
made of nickel plated brass. 


Send for bulletin giving complete specifications on these new prod-, 
ucts of a long established manufacturer. 
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NEW BOOKS 


(continued » 


stituted an authoritative and well- 
written review of the subject, an 
achievement marred only by the 
restricted distribution inherent in 
a licensee service. This restriction 
has now been removed by the pub- 
lication in book form of these re- 
ports, brought up to date in text 
and references. 

This is an excellent book, one 
which shows every mark of great 
care in its writing and editing, ac- 
curate and comprehensive, yet easy 
to read. It probably could not have 
been written by one man at this 
stage in the game; actually 12 men 
contributed to it, eight of whom 
served on the NTSC panels. Yet,, 
it reads with the coherence of a 
one-man job, a tribute to the firm 
hand of MclIlwain and 
Dean who edited it. 


Messrs. 


> Colorimetry—Any book on color 
television perforce deals with con- 
cepts new to the majority of its 
readers, so great effort has been 
taken to explain, or at least to 
make plausible, the many colori- 
metric mysteries which underlie 
the compatible system and its rela- 
tionship to the prior art of color 
reproduction. This reviewer, de- 
spite copious previous exposure to 
the subject matter, found himself 
remarking more than once “well 
that’s clear, at long last” in read- 
ing the introductory chapters. 

Despite this concern with basic 
fundamentals, the authors do not 
hesitate to go into strict, brass- 
tacks detail in the latter chapters. 
Moreover, since the authors are 
not committed to a strict regimen 
in the choice of circuits and com- 
ponents, the coverage is broad. 
For example, a 45-page chapter is 
devoted to the special problems for 
decoding the NTSC signal for 
single-gun picture tubes, following 
an equally comprehensive chapter 
on the three-gun approach. 


> References—Thirty-two pages 
are devoted to the author and sub- 
ject indexes, and the reference 
lists can only be described as com- 
pletely adequate, as witness 72 ref- 
erences in the chapter on gamma 
correction and nonlinearity, 111 
items on the generation of the 
transmitted signal. The references 
for the most part contain detailed 
page-number delineations, showing 
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you 
r 


—_ v 
jo —geticre 


rT * 
“govern” the 
government 


Much as we revere and respect this system of ours, we don’t want 
the government running our lives. 

The best government is one that’s closest to the people. And 
there’s just one way to keep it under control. 

Vote. 

Every time you get a chance. 

Vote November 6, for sure. 

Vote to elect the ones you want representing you. To keep the 
ones who are doing you proud. To get rid of the ones who are 
not so hot. 

You’re the boss, however you vote. No matter who’s elected, 
you pay their salaries and paint their offices and keep watching 
over them as they work. 

Even if the ones you're “agin” happen to 
win, they’re obligated to the minority, too. 
They’re servants of all the people, not just 
those who voted for them. 

Your vote prods, approves, protests, de- 
mands, restrains, rewards. 

Vote—so you and your children after you 
always can. 





See You at the POLLS! 
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wiring is completed 


@ Quickly removed or replaced. 
Wiring is not disturbed. No special 
skill or equipment is required, 

@ Permit inspection, testing or 
adjustment with negligible 
down time. 


Class 11 Relay with 
40-109 hermetical. 
ly sealed or dust 
tight enclosure and 
heavy duty glass 
to metal octal 
plug. 





Magnecraft Plug-in Relays are 
‘available in miniature and sub-minia- 
ture sizes — open, hermetically sealed 


and dust tight enclosed, Wide range 
of operating voltages or currents, con- 
tact arrangements and plugs. 

Tell us what you need or send 
for catalog. 
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NEW BOOKS (continued) 


that the authors have actually con- 
the literature, not merely 
over tables of contents. 


sulted 
culled 


P Subjects Covered—The chapter 
headings are: light and _ photo- 
metry; color perception; color 
space and color triangles; colori- 
metry; color in a television sys- 
tem; required information § con- 
tent; characteristics of the eye; 
the choice of color components and 
their interleaving in the composite 
signal; production of composite 
color signal; synchronization; non- 


linear amplitude relations and 
gamma correction; the color tele- 
vision standards of the NTSC; 


equipment for producing the trans- 
mitted signal; color television re- 
ceivers; decoders for three-gun 
displays; decoders for one-gun pic- 
test and measuring 
methods; glossary of color televi- 
sion terms and three appendices on 
the luminance contributions of 
primaries, the color-signal formu- 
las and the complete text of the 


ture tubes; 


FCC order setting up the com- 
patible system. 
This reviewer knows of six 


books, including this one, now in 
print on color television technology, 
and he also knows that the “Guild 
of Reviewers” frowns on too ex- 
plicit ranking of competing books. 
But when one volume stands pre- 
eminent (for whatever special rea- 
including all-out support of 
the project by an organization 
which can afford to put 12 authors 
on the job) it deserves to be identi- 
fied “Principles of Color 
Television” leads the league. 
DONALD .G. FINK, Phileo Corpora 
tion, Philadelphia, Pa. 


son, 


as such. 


Transistors in Radio 
and Television 
By MILTON S. KIver 


WeGraw-Hill Book Co., Neu 
24 p, $6.50 


York, 1956, 


TRANSISTORS are no longer curios 
ities in the world of electronics. By 
now it is obvious that they can do 
anything the 
tube can do, at least in the audio 


just about electron 
and lower radio-frequency ranges. 
It therefore behooves everyone con- 
nected with the technical end of the 
industry to understand what tran- 
sistors are and how to use them. 
This is as important for the tech- 
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FROM THE LARGEST 
STANDARD and CUSTOM 
LINE AVAILABLE... 


Over 100 varieties are furnished as stand- 
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tions. Specials can be supplied to any spec- 
ification. The Whitso line is complete to 
the fullest extent of every industrial, mili- 
tary and commercial requirement. 


Standoff terminals include fork, single and 
double turret, post, standard, miniature and 
sub-miniature body types—male, female or 

| rivet mountings—molded or metal base. 
Feed through terminals are furnished stand- 
ard or to specification. 


Whitso terminals are molded from mela- 
mine thermosetting materials to provide 
optimum electrical properties. 


Body Materials: Standard as follows —mela 
mine, electrical grade (Mil-P-14, Type 
MME); melamine impact grade (Mil-P-14, 
Type MMI); and phenolic, electrical grade 
(Mil-P-14, Type MFE). 


Plating Combinations: Twelve terminal and 
mounting combinations, depending on elec 
trical conditions, furnished as standard 


Specials: Body materials and plating com 
binations, also dimensions, can be supplied 
to any custom specifications. 


PROMPT DELIVERY IN ECONOMICAL 
QUANTITY RUNS 


Get facts on the most com- 
plete, most dependable 











source for terminals 
and custom molded 
parts. Request 
catalog 


9326 Byron Street, Schiller Park, illinois 


Chicago Suburb 


Want more information? Use post card on last page 
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NEW BOOKS continued 


nician as for the circuit-design spe- 
cialist. 

This book is designed to intro- 
duce the radio and television tech- 
nician to the transistor art. It is 
recommended for use in technical 
institutes, radio and_ television 


schools, colleges, high schools, 






















training programs and home study. 


Unique design of the two-dimensional Model 
D-2 features — Single micrometer adjustment 
controls vertical depth of cut, and adjusts 
height of copy table and pantograph. 


>» Theory — The book begins with 
an introduction to modern electron 
theory. The second chapter dis- 
cusses point-contact and junction ratios from 2 to 1 to iabaity! 
transistors. Building upon his in- 
troduction to electron theory the 
author makes the flow of electrons 


ity on three sides permitting panels up to 30” 
o be engraved, milled or profiled. Vertical range 
allowing operations on complete chassis, cabinets 
bulky objects. Ruggedness, stability and precise 
nherent in construction 


and holes appear quite reasonable 
to the student and gives him a 
working understanding of transis- 

B s.° on the ruggedly constructed heavy duty steel 
graver Bench. All functional parts are conven- 
hin reach of the operator while seated. Accessi- 
aster type sets stored in lower cabinet trays, tools 
ories contribute to productive capacity. 


tor action. A comparison of point- 
contact and junction transistors 
follows. 
©» Circuits—The aut the s . 
ircuit The author then di A brochure with full details is yours upon request. 
cusses the more common transistor 
amplifier circuits and their use in Literature also available on the smaller Model 106 three-dimensional engraver. 
radio and television receivers. This 


constitutes nearly two-thirds of GREEN INSTRUMENT COMPANY 


the book and provides sufficient 


363 Putnam Ave., Cambridge, Mass. 
entertainment type circuits with 


component values give 
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ple laboratory experiments designed 


to give the student a feel for work- Eee 
ing with transistor A compreher Ae AN ALL 4 EW 250 VA 
sive bibliography covers the eight p ie 


years that the transistor has been ie VARIABLE FREQUENCY 


with us and several pages of data, 
reprinted from ELECTRONICS, git ELECTRONIC GENERATOR 
in useiul cnaracteristi of com- 
mercially avalladit nit 1.M.¢ 


Here is our new high powered 
version of the #1460 Variable 
Frequency Converter (Elec- 
tronic Generator) in the same 
frequency ranges. The Model 
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1760 CPS — both continuously 
variable. Output Voltmeter 
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to develop 15 oz. in. of torque 
with a response time of 5 milli 
seconds. Only two moving parts 
which eliminate all maintenance 
problems 

Minimum dimensions (only 
1” o.d.) facilitate their use in 
compact assemblies. Extremely 
low cost enables designers to 
utilize the benefits of multiple 
clutching in inexpensive elec- 
tronic equipment. 


Send for 
Bulletin C-1 
for complete details 


Hycor's systems engi 
neers will be pleased to 
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applications. 
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NEW BOOKS (continued 
medical and biological effects. Of in- 
terest to electronic engineers are sec- 
tions on ionization chambers, geiger 
counters, scintillation detectors and 
various dosimeters and area-survey 
equipment. Also means of producing 
radiation such as high-energy beams 
and isotopes. 


The Theory of Sound (Two Volumes). 
Lord Rayleigh. Dover Publications, 
New York, 1956, 984 p, $3.90 (paper). 
Reprint of Lord Rayleigh’s classical 
work first published in 1877. Histor- 
ical introduction includes biographical 
sketch of author and historical devel- 
opment of acoustics to the time of 
Rayleigh. 


Radio Receiver Laboratory Manual. 
Alex W. Levey. John F. Rider Pub 
lisher, New York, 1956, 112 p, $2.00 
(paper). Construction and testing of 
radio receivers. Thirty three practical 
laboratory experiments for course on 
technical school level. 


Debunching in UHF Velocity-Modu- 
lated High Density Electron Beams. 
Myron Weinstein, Office of Technical 
Services, Washington, D. C., 1956, 
100 p, $3.00 (paper). Highly technical 
report on Air Force sponsored work 
carried on at the University of Illinois 
Engineering Experiment Station. 


Picture Book of TV Troubles, Vol. 5, 
Horizontal Output and H-V Circuits. 
John F. Rider Publisher, New York, 
1956, 108 p, $1.80 (paper). Trouble 
shooting television receivers. Presents 
oscilloscope waveforms photo- 
graphs of tv screen. 


and 


R-F Transmission Lines. Alexander 
Schure. John F. Rider Publisher, New 
York, 1956, 72 p, $1.25 (paper). Fun- 
damental concepts of transmission 
lines, operation and characteristics 
with essential formulas and applica 
tions including use of stub lines for 
matching. 


Computer Applications. Armour Re- 
search Foundation, Chicago, IIl., 1956, 
108 p, $3.00 (paper). Proceedings of 
symposium held during October 1955. 
Includes fourteen papers on use of 
digital computers in industry, business 
and engineering. 


Peaceful Uses of Atomic Energy, Vol. 
15, Applications of Radioactive Iso 
topes And Fission Products in Research 
and Industry. Columbia University 
Press, New York, 1956, 327 p, $7.50. 
Covers several industrial process con- 
trol applications of interest to elec- 
tronics engineer including use of 
isotopes in chemical analyses, deter 
mining rate of flow and liquid level. 

Frequency Response. Rufus Olden 
burger. The Macmillan Company, New 
York, 1956, 372 p, $7.50. Based pri- 
marily on papers presented to ASME 
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NEW BOOKS (continued » 
CUT-A-WAY VIEW, MODEL 74 : . 
Frequency Response Symposium held 


in New York during December 1953. 
COAXIAL SELECTOR SWITCH 


Includes other recent papers. Twenty 

eight papers in all cover fundamentals, 
frequency-response aids, servo appli- - 
cations, process control, transient re- 

sponse, optimum controls, nonlinear 

techniques, sampling controls and sta- 

tistical methods. 
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Type N Connectors —Manually Controlled 
Low VSWR-—4 Models 


Electromagnetically Enriched Isotopes 
and Mass Spectrometry. M. L. Smith. 


The COAX WITCH is an RP switch for use way view shows that shield as well as center Academic Press. New York. 1986, 272 
in coaxial circuits where it is important that conductor is switched. Beryllium copper Ace ; 3 ’ ’ PER, AOU, SIE 
the £0 OHM impedance of the cables be contacts, on the gooseneck, mate directly p, $8.00, Collection of thirty papers 
maintained. In a circuit sense, this switch with male “N” (Type UG-21B/U) con satin Cc a - Mas 
consists Of two pairs of “N’ connectors nectors, which connect directly co back plate present d to sonfe rence on Electro 
spaced 41" apart using 2G-8/U as the con of switch. Since all connectors come out in magnetically Enriched Isotopes held 
necting link, The COAXWITCH itself line with axis of switch, right angle con at Harnwell, England in September 
introduces no VSWR other than that of nectors are usually unnecessary 


connectors, Characteristic impedance is 1955. Includes information on design 
maintained thru all switch details, Cut-a Literature Gladly Sent 


of mass spectrometers as well as ana- 
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eer are a eee Radio Annual Television Year Book 
(aa i see jias A, 676] A cy) | / (s pie Ja k Alicoate. Radio Daily 
v | | . << ee. Corp., New York, 1956, 1,376 p. This 
i | 0 2 F o( “fo )) a nal) (ea) is the nineteenth annual edition of 
OREO) ? 2) 72 ae / —\ / this broadeasting industry reference 
~~ 4 a ied (4 &) x book. It is strictly nontechnical. It 
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the broadcasting business as a whole. 
Subject divisions include, advertising 


agencies; a-m, f-m, tv stations in the 
U.S., Canada, Mexico, South America; 


ELECTRONIC CORP. ey mtr tv and radio performers and program 


jerman Oaks, Cal 
1800 EAST 38" ST., CLEVELAND 14, OHIO producers; Canadian Broadcasting, 


TERMALINE Coaxial Line Instruments FOC; WeUs wellion opetasionay’ mat 


VAN GROOS 


station operations; net- 
vork industry organizations; sta- 
tion representatives; transcription and 


recording companik 


Glossary of Terms Relating to Auto- 


COoTo-COiIL matic Digital Computers. British 


Standards 2641: 1955. Published by 


and tritish andards Institution, 2 Park 
Street, W.,1 ¢ 


London, 1956, 16 Pp, 3 


hillings Definition of 95 terms 
se ! ‘ 

peculiar to digital computers and re- 

lated terms on number scales and 

number rep 





resentations. 


Technical Papers, Vol. II. Twelfth An- 


The ropid spread of automation , — ; 
nual National Technical Conference, 


throughout industry would be impos 


sible without efficient control systems Cleveland, Ohio. Published by The 
Some of the finest measuring instru Society of Plastics Engineers, Inc., 
ments depend upon Coto-Coils to at 1956, 618 p, $7.50. Complete versions 
tain the highest degree of precision of 56 papers on injection molding, 


ond dependability epoxy resins, properties of plastics, 


molding and extrusion, thermoplastic 
heets, reinforced plastics, and foam 

lastics any rectly icable 
exact coil you require m the desired I . m , ™ any dire ; tly applic able to 
aquentity electronic equipment design. 


If you use coils, Coto-Coil can save 
you countless hours of laboratory and 
production time by producing the 


Send details to . , 
Elementary Nuclear Theory. Bethe 
COTO-COIL CO., Inc. & Morrison. John Wiley & Sons, New 
65 Pavilion Avenue York, ao +“ ps 2 eee of 
‘ topics in 1e eld Of nuclear energy. 
Providence 5, Rhode Island Including description of nuclei, quan- 
titative theory of nuclear forces and 
beta decay in complex nuclei. Topics 
are treated in elementary fashion. 


eCisy 
e* Oy 


Blocking Oscillators. Alexander 


‘ . 
Coto - Coils Schure. John F. Rider Publisher, New . 


York, 1956, 72 p, $1.25. Comprehensive 
review of circuit configurations en the 
technical level. 


Yoyn? 
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‘ Chopper Improved recognized the inadequacie 


present allocation and the need 
DEAR SIRS: additional channel space Wi 
PHE high-level electron noppel strongly feel that the split-channel 


for d-ec amplifiers (ELECTRONICS, p locket will provide much of the 


192. Nov. 1955) uses series selenium needed relief 
rectifiers to reduce the negative The State Police Sub-Committes 


plate voltage swing on the cathode of this Association representing 


follower triodes ELECTRONICS, p the 
144, April 1956). 


State Police licensees operating 





in the radio spectrum from 42.02 


mc to 45.06 me, filed a minorit FREED 
report with the Commission op 1110 AB INCREMENTAL 
posing split channel in the State _ 

INDUCTANCE BRIDGE 


Police assignment Their con 
} | AND ACCESSORIES 

mnrts Ww ‘Vel 0 » ( rie at 4 
men ss Vevel fered pS A ate inductance measurement with or 
tion to channel plitting of fre without superimposed D.¢ for oll types 
quencies other than those assigned of iron core components 
exclu ively to State Police opera 
tion 

As youl article convey the 
opinion that police radio met 


general do not favor channel spli 


ting it would be appreciated if yo 





might clarify thi ituation in a 
future tenne ACCESSORIES AVAILABLE 
ay 1140-A Null Detector 
j 1210-A Null Detector - VT.V.M 
FIG. 1—Bridge electronic chopper for d-c ROBERT VASO 
amplifiers - Rom ‘ n p he 1170 D.C. Supply and 1180 A.C. Supply. 
Pp ( O Mice 


The same components can be re 


arranged in a bridge circuit (Fig FREED 
1) to switch the cathode followers PJouble Scale DISTORTION METER 


on alternate half cycles but with NO, 1410 
even less back voltage on the DEAR Sirs 

triodes. The circuit grounds the IN the September 1956 issue of 
alternate triode plate so it cannot ELECTRONICS, on page 141, you had 
go negative. a short paragraph in “Cross Tall 


Also, only half the transformer concerning the fact that researc! 





secondary voltage is needed, as people use the Centigrade scal 
usual in bridge rectifiers while produc tion people ise the 
R. R. McPuerson’ Fahrenheit scale for temperature 
aera anion We too have this problem Do 
7 or wie — you have any good suggestions? 
USES 


CLAYTON Do LiKE eas 
: The Type |410 Distortion Meter may be 


Channel Splitting Ble cal In used in the laboratory or in production 
the S| g 


Dow ¢ testing of receivers amplifiers and 
/ Vv 
‘ oscillators 
DEAR Sirs : — 
Editor Note Perhap reader 
ON page 22 of the September, both fields can he ip Frequency Range: 20 kc to In 
a. < Input Impedance: 500,000 ohn shunted 
1956, edition of ELECTRONICS it by 70 mmfd. (plus capacity of input cable) 
was reported under “FCC Actions” on all ranges but the 0.1 volt range. The 
; ‘ shunt capaci! on t range s BOO mmfe 
that action may be forthcoming on N . . sag ds , ’ " 
‘ \WOoIse and Systems Accuracy: Harmonic Distortion can be 
the two-year-old channel-splitting . measured accurately fo 0.1 
docket It further stated “Police DEAR SIRs: Sensitivity: Distortion levels of O can 
, radio men have not favored split- | HAVE enjoyed the recent seri be read accurately for a signal input as 
: . : low as 0.2 volts. Maximum input signal is 
ting.” by W. R. Bennett on the variou i ied eatin pan ’ 
This Association represents as pet ts of noise, but Part \ p Elimination Characteristics: Eliminates fun 
police communications and filed a 148, July 1956, ELECTRONICS), damental completely while attenuating 
7 4 ‘“ , second harmonic approximate 3 
brief with the Federal Communica Reducing Noise in Communica eee 
° tions Commission on this docket tions Systems,” seems misleading Send for Complete Transformer & instrument 
* . : Cotalogs 
‘s 1 ; Pan iy the « The article is artis: t th 
upporting and favoring the split rhe articl partisan to tne FREED TRANSFORMER CO., INC. 
channels Our Assoc iation has long extent of omitting the limitations 1722 Weirfield $1., Brooklyn (Ridgewood) 27, N We 
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FOR MARKING... 


) PLASTIC ¢ METAL 
GLASS * PAPER 
RUBBER © CERAMIC 
CARDBOARD 

in such products as 
Resistors, capacitors, 
valves, tubes, labels, 
sleeves, spark plugs, car- 
tons, etc., etc. 

THESE PRODUCTS 
AND MANY OTHERS 
OF ALMOST ANY 
MATERIAL AND SHAPE 
CAN BE IMPRINTED 





ON THE 


REJAFIX 
MARKING MACHINE 


Why not send us samples of your products? They will be test-printed and 
returned to you for your examination! 


@ REJAFIX HAND-OPERATED MODELS FOR SMALL 
RUNS. FULLY AUTOMATIC MODELS FOR MASS 
PRODUCTION. 


POPPER & SONS = 2rumneus 


NEY'’S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS @ NEY’S SMALL PARTS 


ENGINEERED CONTACTS, SLIP RINGS & ALLOYS 


Supplied To Your Specifications By... 





Ney offers wide experience in the development of sliding 
contacts, ~~ rings and assemblies, commutator segments 
and assemblies, brush and brush holder assemblies, and 
precious metal resistance wire. Call or write the Ney Engi- 
neering Department for consultation on any problem 
involving the use of precious metals to improve your 
products, 


THE J. M. NEY COMPANY, P.O. BOX 990, DEPT. E, HARTFORD 1, CONN. 


Specialists in Precious Metal Metallurgy since 1812 


NEY’S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS @ NEY'S SMALL PARTS 
NI LYVd DIG V AVId SLUVd TIVWS S.AIN *® SLNSWNYISNI NOISIO3Yd Ni Luvd SIG V AVid 


NEY'’S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS @ NEY’S SMALL PARTS 
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and deficiencies of pem while ex- 
tolling its virtues. It also avoids 
any unfavorable comparison of 
pem with other modulation sys- 
tems. 

It is interesting to compare a 
pem/a-m system with an f-m sys- 
tem having equal bandwidth, equal 
peak r-f power and equal r-f signal 
to noise ratio. Starting with the 
pem/a-m system: assume a seven- 
digit binary code is used. The 
seven digit code yields a pem s/n 
ratio of about 47 db. To assure 
perfect decoding of a pem signal, 
the instantaneous s/n ratio must 
always exceed 6 db. Because of the 
statistical relationship between 
the rms and peak values of white 
noise, an additional 12 db of sig- 
nal is provided to override noise 
peaks. Thus, an 18-db rms r-f s/n 
ratio is assumed. 


Design Problem 


To design a comparable f-m sys- 
tem, it is first necessary to deter- 
mine the r-f bandwidth of the pem 
system. The maximum informa- 
tion frequency (f,) is sampled 
2.6 times per cycle, and each 
sample requires 7 digits (ignoring 
any necessity for synchronization). 
To facilitate the decoding opera- 
tion, harmonics of the digit repe- 
tition frequency also should be 
passed through the system. As- 
sume that the third harmonic is 
required. Before the modulation is 
applied to the transmitter, it con- 
tains frequency components up to 
256x7x83-x f,, or 52.5 f,. Using 
amplitude modulation, the r-f spec- 
trum is twice this or 105 f,,. 

An equivalent bandwidth f-m 
system will have an improvement 
factor of 39 db (from a modula- 
tion index of 52). Assuming an 
18-db r-f s/n ratio for both the 
pem and f-m systems, the final 
s/n ratio averages 57 db for f-m 
compared with 47 db for pem. 

The required r-f bandwidth for 
pem, as in other pulse systems, is 
not an absolute figure; therefore, 
some argument could arise about 
the correctness of the preceding 
numbers and initial assumptions, 
but the conclusion will remain: 
f-m does a better job than pem/a-m 
under the stated conditions. 

In defense of pem, increasing 
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the number of binary digits from ee Cc ©) L Oo R 
2 a 


7 to 8 increases the pem bandwidth 
by a factor of only 8/7 but im- ey ‘ & BLACK & WHITE 
proves the s/n ratio by 6 db. A 


sa ' ; ; LAB & TV SERVICE 
similar increase in f-m bandwidth 


increases the f-m s/n ratio by only . | i SCOPE 


1.16 db. Adding a ninth digit in- 
creases the pcm bandwidth another 


6 db, but th li f ; S MC BANDWIDTH 
» ab, Du le corresponding f-m ° {ae - 
s/n ratio improves by only 1.02 db. re : & DOC AMPLIFIERS 


This conforms with some state- ® Flat from DC to 4.5 me to repro- 
\ duce 3.58 me syne burst and oscil- 
modulation is not the most efficient at — lator signals in color TV sets. 


way of exchanging bandwidth for 


signal-to-noise ratio. The ultimate tor in both AC and DC positions. 
bargain is reached by pulse code © Built-in calibrator permits peak- 
modulation. Instead of direct pro- to-peak voltage measurement. 
portionality of rms signal-to-noise . Autumapeatls aims anything visi- 
ratio with bandwidtl ri eee aoe 
I f 1es 

= "eo © shes ¢V amplifier direct-coupled and . 
an exponentially increasing im push-pull thruout; gradual roll- eps eps). 
provement with bandwidth.” off beyond 4.5 me; useful at 10 * Edge-lit lucite engraved graph 


yh rate of trading band- me. screen with dimmer control ; fihter ; 
SEL SEE Oe Ree aaa © High V sensitivity: 25 mv/in. standard besel fite standard photo- 
: ; , * Choice of direct coupling (DC) graphic equipment. 
for pem and linear for f-m, the or capacitive coupling (AC). ¢ SUP] CRT 
pem signal will be inferior to f-m 


if fewer than perhaps 8 or 9 digits e Write for FREE New 1956 Catalog f-11 
are used. It is true that adding and Name of Distributor 

more digits to the pem will im 84 Withers Street *¢ Brooklyn 11, N. Y. ©56 Prices 5% Higher on West Coos! 
prove the pem s/n ratio much more 
rapidly than an equivalent increase 
in f-m bandwidth. Conversely, if ————— 


fewer digits are used, pem becomes EN IMEERS 
rapidly worse than f-m. oF 9 


ments by the author: “Frequency 


@4step freq-compensated attenua- 


width for s/n ratio is exponential 


NOW IN STOCK AT YOUR NEIGHBORHOOD DISTRIBUTOR ORDER NOW ! 


Relay Problems SPECIFY “Hoyt FOR : 
The r-f bandwidth at which pem 


becomes superior to f-m is of the 


order of a hundred times the maxi Accuracy 


mum fre uency component o an 3 A F POLYSTYRENE CASES 
ey on ee f ppearance ° conomy ANTI-STATIC TREATED 
of the original information. Thus, 
at extremely wide bandwidths pem You get big advantages—optimum 
can have advantages over f-m and performance at minimum cost—when 
other modulation systems. If a you specify HOYT Instruments in- 
system designer could ignore the corporating more than 50 years’ 
Manufacturing experience. HOYT 
offers you a complete Line of Panel 
lehle ¢ ae and Portable Meters in a variety of BAKELITE CASES 
available or a communications . “at: ND & SQUARE 
, > sizes, ranges and cases. . . Milliam- on 
quality speech channel (f,,—3 ke ; a 
wes meters, Microammeters, Méillivole- 
then pem might be the best answer V 
If a signal is to be transferred meters, Ammeters, oltmeters and 
through many relay stations, pem others—Moving-Coil, Repulsion and 
has the much publicized advantage Rectifier lypes. 


complexity, size and cost of pem 
equipment and if several hundred 
kilocycles of r-f spectrum were 


that the signal may be regenerated METAL CASES 


. . . . ° owt s 5 ft 
to its original coded form at each Take advantage of HOYT’s lower RUN & Sua 
relay station, and so only the cost. Write today for catalog and 
prices—and ask for advance informa- 


tion on the new 34” polystyrene case. 


original quantitizingnoise degrades 
the information at the final receiv- 
ing station. However, even in some 
systems where a signal is relayed 


several times, other types of modu- ELECTRICAL INSTRUMENTS 


lation will prove superior to pem. Sales Div.: BURTON-ROGERS COMPANY 
The system designer must make 42 Carleton St Cambridge 42, Mass., U. S. A 
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Dress Up Your Products 


with these 


NEW KNOBS 


feature decorative 


metal insert in a choice of chrome 
opper if pra and gold A vail 
ab in a imety of thermosetting 
materia potn phenolic and urea 


Send for detail 


ROGAN BROTHERS 


8031 N. Monticello Ave., Skokie, Ilinois 


CUSTOM COMMUNICATION 
EQUIPMENT FROM 
STANDARD COMPONENTS 


Whatever your needs 


Air traffic control, police 
broadcasting, selective 
paging system, security 
control, material handl 
ing, field testing or 
any control or communi 


cation problem. 


There are standard Wickes 

Components including: 
Muting Relay Units, 
Line Relay Units, Line 
Terminal! Units, Control 

Audio Amp ifi 


ers, Speakers, Indicating 


Pane} 


A typleal Wickes Alr Traffic control consale custom as- 


Amplifiers, and Input 


sembled from standard compatible equipment 
Control Units, 
Which can be assembled to meet your specific requirements pro- 


viding a custom engineered system at Standard equipment cost. 


i L td kB 2 A ENGINEERING AND CONSTRUCTION COMPANY 


ESTABLISHED 1920 


127 STREET AND PERRY AVENUE CAMDEN 4, NEW JERSEY 
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BACKTALK continued) 
careful analysis of system require- 
equipment 
power attainable, bandwidth avail- 
suitability, atmos- 
vagaries and many other 
then, with the aid of the 


gods, he can achieve a reliable sys- 


ments, cost, carrier 


able, antenna 
pheric 


factors; 


tem having the desired s/n char- 
acteristk 
In summary: contrary to what 


might be inferred from the article, 


pem simply isn’t the panacea for 
communication system noise prob- 
lems. 
M. R. BECKMAN 
1 Vaval A Wi 


iles T'eat Center 
/ nt Muau, Cal rnia 


DEAR Mr. BECKMAN 

RESPONSE to the articles on noise 
has been highly gratifying and I 
wopld like to express my thanks to 
taking the 
trouble to write letters about the 


you and others for 
subject. 
healthy 
of them should aid in better under- 


Differences of opinion are 
symptoms and discussions 


standing of the problems. 

| did not intend to claim uncon- 
ditional superiority of pem over 
all other transmission systems in 
combatting noise. Individual trans- 
mission problems require individ- 
ual scrutiny and certainly there 
are cases where f-m, for example, 
is a more sensible choice. It is 
difficult to make general 
ments in a brief article without 


including a 


state- 


amount of 
semantic noise which could lead to 


certain 


wrong conclusions. 


The main advantage of pem 


over all other systems is that it can 


exploit bandwidth to prevent ac- 


cumulation of noise effects from 


successive repeaters in a long sys- 


tem. There are ranges of band- 


width and numbers of repeaters 


for which f-m does well enough 


and, in fact, may be better than 


pem for specific conditions and 


requirements. But since noise does 
disturb the frequency as well as 
the amplitude of an r-f wave, some 
noise must be accepted in the sig- 
nal output circuit of the most ideal 
f-m detector. 


Even small contri- 


butions can sum up to objection- 


able totals when the number of 


sources is large. Increasing’ the 


number of links in an f-m system 
reduces the allowable noise contri- 
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(OW ARE YOUR COMMUNICATIONS ? 


Do the booklets, pamphlets, and manuals you use really work fon youe 
Are these vital publications, that tell the story of your products ind your 
company, as effective, readable, well designed and illustrated as they can 
be? ‘Today more than ever, your entire operation is judged by each annual 
report, employee manual, and public relations piece that you produce, 
Have you examined your communications lately? If you have any doubt 
as to the impact of your instructional and promotional literature, 


remember 


COMMUNICATION 15 OUR BUSINESS 


For a good many decades McGraw-Hill has stood for complet: coverage 
in the business literature field. Now the McGraw-Hill Trecunicat WritinG 
Service offers a new approach to your publication problems — an inte- 
grated writing, editing, illustrating, and printing service for the custom 
production of: INSTRUCTION MANUALS, PRODUCT BULLETINS, TRAINING AIDS, 
INDUSTRIAL RELATIONS LITERATURE, ANNUAL REPORTS, COMPANY HISTORIES, 
PROCEDURAL GuipEs and other collateral literature. More than 150 editorial 
and graphic experts are at your disposal, ready to prepare high-quality 
material to your own or government specifi ations. Save time, save money 
-.. and make your communications work! Let our staff be your staff for 


technical and business publications 


McGraw-Hill Book Co. TECHNICAL WAITING SERVICE 


Write or phone Technical Writing Service, McGraw-Hill Book Co., Ii 
830 West 42nd Street, New York 36, N. Y. @ LOngacre 4.5000 





This service is available through ad agencies, 
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Over 400 electronic 


control circuits 


now available 
for quick, easy 


reference 


liere are the circuits 
you need for sorting 
timing, measuring, and 
counting; for sweep 
control, triggering, 
temperature and motor 
control, and hundreds of other industrial uses -each 
with concise description, performance characteris 
tics, component values, and practical applications 
Save hours, even days, of search and preliminary 
work to find basic cireuit ideas for a particular ap- 
plication—-consult this big, handy collection of 
tested cireuits selected from recent issues of 
Klectronica and Classified and indexed for quick use, 





Just Out! 


Handbook of 
INDUSTRIAL ELECTRONIC 
CONTROL CIRCUITS 


Ky John MARKUS and Vin ZELUFF 
Klectronice Magaeine 
362 pages, 412 diagrams, $8.75 


Following each description is a reference to the 
original source where you can get more details on 
related mechanical problems or study graphs of per 
formance characterinticsa In the fotel, each cirenit 
is crose-indexed as many as a dozen times, to permit 
locating specific circuits quickly when they are 


BACKTALK (continued) 


bution from each one and calls for 
increments in power or bandwidth 
in the individual links. At some 
point depending on the economics 
of the particular situation a 
changeover to pem becomes profit- 
able. From there on more links 
can be added without making the 
requirements more stringent. 

I do not have any serious objec- 
tions to your analyses of specific 
cases. You have been somewhat 
extravagant in assigning band- 
width to pem but this is a matter 
of engineering judgment as to 
choice between operating with de- 
tached wideband pulses’ versus 
overlapping narrow band ones. 

One comment I would like to 
make is that the kind of bandwidth 
needed for pem is not at all the 
same as the bandwidth needed for 
f-m. The pem band can be cluttered 
with noise, interference, and wave- 
form distortion to a considerably 
greater extent than the f-m and 
still be satisfactory for a long sys- 
tem. The choice then may be be- 
tween a narrow band requiring 
high precision and a wider band 
with generous tolerances. 





eCONTACTS- 


FOR THE FIELD OF 
ELECTRONICS 





OUR CARD, SIR! 


We accept the challenge to prove 
that somewhere in our service area is 


the right location for your operation 


CHOOSE FROM OVER 
350 VIGOROUS COMMUNITIES 


known by a variety of names 


Address 
P. Vecker, Vice President 
Area Development Dept 


| Carolina Power & Light Co. 


RALEIGH NORTH CAROLINA 


It is possible to cite examples in | 
which pem, in spite of its wide- 
band, is able to get a_ signal 
through a medium for which a 
narrow band method would fail. 
Consider a pair of wires in a tele- 
phone cable. The attenuation is 
proportional to length and to the 
square root of the frequency. How 
much bandwidth is there? Prac- 
tically the bandwidth is unlimited 


a companion volume .. . 


Handbook of 
INDUSTRIAL ELECTRONIC 
CIRCUITS 


By Markus and Zeluff 





MOISTUROMETER 


Model 910 reads moisture percentage of powders, 
dehydrated foods, soils and other granulated mate 
rials directly 

Transistorized. Very accurate, Dependable, Port- 
able 
Contains 455 different industrial ele« Only $75.00, F.0.B. Factory. 


tronie circuits for immediate practical HENRY FRANCIS PARKS LABORATORY 


use. For each circuit there is a clearly if you are willing to use short 104 SE. 57th Ave Portiand 15, Oregon 
drawn diagram along with a brief yet . r 

Ss 2 > 4 8 , ¢ ¢g >» > > Ss, 
comprehensive description. 272 pages, oom nt . parate d by “ peate - 


MICA 
india @ Srazxil 
BLOCKS @ FILMS @ SPLITTINGS 
All Grades & Qualities—Warehouse Stocks 
New York—Prompt Forward Shipments 
Phone: WOrth 4-4192 or write 
ASSOCIATED COMMODITY CORPORATION 
Woolworth Bldg., New York 7, N. Y. 


433 diagrams $7.50. With an analog transmission sys- 
tem the maximum number of 
repeaters is limited by the increas- 
ingly severe requirements which 
must be placed on them and hence 


"10 DAYS’ FREE TRIAL 





cee ae ae oe OO OO Oe OO Or ':' 





















TOT ater ee te Gogh Sest. b-tt | the bandwidth is also limited. With 
fend me book(s) checked below for 10 days’ exam pem, the number of repeaters can 
hation on approval In 10 days T will remit for . 
j makin) Keep. plus few cents for delivers costs, 1 | be increased to the point where F S’ 
an eturn unwanted book(s post pale e pay 
| weep eam ee comen—come | | the bandwidth of each section is MANUFACTUR R 
Markus @ Heluf Indust. Elect. Control Cire.— sufficient, while with analog this | REPRESENTATIVES 
| Markus & Zell Indust, Elect, Cire.—$7.50 | might not be possible. 
i m* , ‘ > 2 © 
| (PRINT) | A monograph by ©. B. Feldman MARYLAND 
| Name | and myself deals with a number of 
| Adietre | sie ; aoe dl ak all MACLEN CORPORATION 
pe ; ee the se probie ms in more detail. Speer lain tier neta 
— vo _ Chere is no claim for an all-inclu- 0616 Georgia Ave., Sliver Soring, Me 
| ‘ _ | : Electronic Equipment 
— sive set of answers. Territory: 
Position . Poaneyevanta ae pereay ——" 
For price and terms outside U. & L-tl = W. R. BENNETT viesela” w v Prlole Pé 
| Write MoGraw-Hill Int'l, N.Y. C | Rell Telephone Labs. Ine. District of Columbia industry 


Murray Hill, New Jersey 
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the specialized field of electronic devices is 
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metallized ceramics by 


Induction heating 


Consulting Development Manufacturing 
P. ©. Box 442, Metuchen, N. J 
Liberty 8.9109 


Measurements Corporation 
Research & Manufacturing Engineers 


Hannay W. Hovok MARTIAL A. HONNSLL 
G. howt. Mezoen 


Specialists in the Design and 
Development of Electronic Test Instruments 
Roonton, New Jersey 


MINOT INFORMATIC DEVICES 


AUTOMATIC RECOGNITION OF 
SFFAPES, PATTERNS & INFORMATION 
KER EARCH - INVENTION - CONSULTING 

on detection and interpretation of 

complicated forms, characteristics of 

materials, printed characters, et 
Otis N. Minot, 22 Eliot Rd, Lexington 

Tel. VOlunteer 2-9465 or 397 









Radio, Audio, Industrial Electronic Appliances 





NIAGARA ELECTRON LABORATORIES 


CONSULTATION - DESIGN - CONSTRUCTION 

MPG. THE THERMOCAP BELAY 
eclalizing in solution of problems of electronic 
andl eleetro-physical instrumentation for the research 
r analytical laboratory. Industrial plant problems 
also invited 


New York Cable Address; NITRONLAB 





PICARD & BURNS, INC. 


Consulting Electronic Engineers 


Analysis and Pyvaluation 
of Radio Systems 
Hesearch Develomment and Produetion 
~ Special Mleetronic Equipment 
Needham 04, Mase 


240 Highland Ave 








ALBERT PREISMAN 


Consulting Engineer 


Television, Pulse Techniques, Video 


Amplifiers, Patent technical consultation 


616 Bt andrews Lane, Silver Spring, Maryland 
JUniper 5-46907 


TELECHROME, INC. 


Electronic Design Specialists 
COLOK TELEVISION EQUIPMENT 


Flying Spot Seanners Hynthesizers, Keyers 
Monitors Oscilloscopes and Related Apparatus 
J. BR. Popkin Clurman, Pree, & Ch. Bngr 


#8 Merrick Kd Amityville, L. 1, N.Y 


WHEELER LABORATORIES, INC. 


Radio and Bleetrontes 
Consulting Hesearet 
KF Clreutts Lines 
M ywave 
Harold A. Wheeler and Engineering Staff 
HUnter 2.7876 


Development 
Antennas 


Component Test Equipment 


Creat Neck, N.Y 


YARDNEY LABORATORIES 


Research-Design-Development 
Flectro Chemical Generators of Energy 
10-44 Leonard Street Worth 6.7100 


ew York 13. N. ¥ 


“ 
By reason of special training, wide experience and teste d ability, coupled 


with professional integrity, the consulting engineer brings to his 


client detached engineer and economic advice that rises above local limita- 


/ 
tions and encompasses the availability of all modern developments in the 


fields where he prac Lee 


justified on the pround that he save 


as an expert. His services, which do not replace 
but supplement and broaden those of vegularly employed personnel, are 


his client more than he costs him.” 
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SACRAMENTO 


SAN DIEGO 


You can SELECT 
at RCA! 
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WALTHAM 
HARRISON 
MOORESTOWN 
CHERRY HILL 
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— 











=" 


- ' 
) LANCASTER }|-— 





...Naw Opportunities ...17 + Locations... One Best For You And Your Family 


Can anyone but RCA offer you 

a choice of locations like this? 

At Camden, Moorestown or Cherry Hill, you enjoy 
cultural advantages of Greater Philadelphia, live at 
moderate cost in pleasant suburban communities. 
Waltham offers at-home opportunities for New 
England engineers. Four ideal West Coast loca- 
tions. Harrison borders on Greater New York. 
Lancaster, Marion and Findlay have small-town 
advantages. There’s pleasant year-round outdoor 
living in Cocoa Beach, on Florida’s central east 
coast. RCA Service Company and International 
Division assignments include ideal locations in the 
United States, and wherever RCA electronic 
equipments are installed and serviced throughout 
the world, 


Individual Recognition— 

RCA organizes engineering activities into groups 
small enough to allow broadest scope for your indi- 
vidual accomplishment. The average group has 
just 11 engineers. Yet, in all activities, you are 
supported by the entire facilities and engineering 
resources of RCA. 


Salaries — 

RCA engineering salaries average measurably 
higher than other companies’ in the field. Inter- 
mediate engineers, $5000-$8500; senior engineers, 
$8500-$15,000; staff and supervisory salaries open. 


Advancement— 

Scheduled, objective appraisal of your work speeds 
promotion. Professional and financial progress is 
just as sure as your achievements make it. 


Professional Status — 

RCA bases world leadership in electronics on the 
abilities of exceptional men at every organizational 
level. Many have notable engineering and scien- 
tific reputations. You work in day-by-day associa- 
tion with men of this caliber. 


Benefits — 

There’s a complete program at RCA. A very liberal 
Tuition Refund Plan. Company-paid life, sickness 
and accident, hospital-surgical insurance for you 
and your family. Modern retirement plan. Reloca- 
tion expenses paid. Suggestion and patent awards. 





Vow, Pinpoint Your Future 


..-Here are the Opportunities! 
..-Here are the Locations! 


Electrical 


1 0-2 | 2-3 J4-15 | 0-2 [2-3 [4-15 [1-2 [2-3 4-15 [1-2 [2-3 [4-15 | 
¢ SYSTEMS AVIATION ELECTRONICS « CONTROLS 


Tela LM lols 
DIGITAL DATA HANDLING DEVICES 


equipments and 
environment to create 
MISSILE ELECTRONICS + RADAR 


and optimize major 


electronic concepts.) INERTIAL NAVIGATION 


COMMUNICATIONS 


DESIGN + DEVELOPMENT 
MISSILE WEAPONS SYSTEMS— Planning and Design—Radar— Fire 
Control—Servo Mechanisms— Computers 
AVIATION ELECTRONICS —Radar—Computers—Servo Mechanisms 
—Shock and Vibration—Circuvitry—Remote Control—-Heot Transfer— 
Sub - Miniaturization — Automatic Flight — Automation — Transistorization 


RADAR — Circuitry — Antenn 


intricate Mechanisms a 


COMPUTER S—Systems— Advonced Development — Circuitry — Assembly 
Design — Mechanisms — Programming — Digital Data Handling Devices 


KINESCOPES (8B & W and Color), OSCILLOSCOPES — Electron 
Optics—Instrumental Analysis—Solid States (Phosphors, High Tempera- 
ture Phenomena, Photosensitive Materials and Glass to Metal Sealing) 
RECEIVING TUBES—Tube Design—Test and Application Engineering— 
Chemical and Physical Development— Methods and Process Engineering 
—Advanced Develop 

SEMICONDUCTORS : 

MICROWAVE TUBES— Tube Develop 

Wave-—Backward Wave—Magnetron) 

GAS, POWER AND PHOTO TUBES—Photosensitive Devices—Glass 
to Metal Sealing—UHF and VHF —Power 

COMMUNICATIONS — Specialized Systems — Microwave — Mobile 
— Aviation— Audio— Propagation Studies— Acoustics— Transducers 
BROADCAST AND TV—Monochrome and Color Studio Equipment— 
Cameras—Monitors—High Power Transmitters 


Pee et a 
APPLICATION ee 


MISSILE TEST INSTRUMENTATION } 


telelels or a7 Timing 


RADAR — Airborne— Surface 


COMMUNICATIONS 


Pye oo 


© MACHINE DESIGN 
Mechanical and Electrical-— Automatic or Semi-Automatic Machines 


Locations; C—Camden, N.J. P—Cocoa Beach, Fila. H—Harrison, NJ. 1—Clark, NJ. (periodic foreign assignments). L~Lancaster, Pa. M— 
Moorestown, NJ. N — New York, N.Y. S — RCA Service Co. (Cherry Hill, NJ.; Alexandria, Va.; Tucson, Ariz.; San Diego, Sacramento, 
San Francisco, Calif., Foreign Assignments). ¥—Somerville, NJ. W—Waltham, Mass. K—West Los Angeles, Calif. ¥Y—Marion, ind 


Mr. John 8. Weld, Employment Manager 


Please send resume of education and experience, with location preferred, to Dept. A-15L, Radio Corporation of America 
i 30 Rockefeller Plaza, New York 20, N.Y. 


RADIO CORPORATION of AMERICA 


Copyright 1956 Radio Corporation of America 


























Provides MIDWEST Opportunities for 


Experienced Engineers 


{n South Bend, hundreds of professional people 
hove found a community adequately satisfying 
for a highly educated way of life. Notre Dome 
Is on excellent center for technical, graduate 
study, as well as affording cultural opportunities. 


Immediate openings available In research, design, 

test and development: 
Electro-Mechanical Design 
Magnetic Amplifiers 
Nuclear Control Applications 


Rocket Circuitry 
AIRCRAFT JET FUEL SYSTEMS ml Servo-Mechanisms 

Systems Evaluation 

Thermo-dynamics 


Transistori zation 
Vibration Analysis 


Computer Applications 
Heat Transfer 


! 
AIRCRAFT LANDING GEAR ee ane 


Systems and Component Design or 
Testing 


Conventional Brakes 
Hydraulic Systems 
Mechanical Design and Test 
Power Broke Research 
Power Steering 


AUTOMOTIVE COMPONENTS 


If you are Interested In any of these engineering 
projects, send o summary of educotion and ex- 
perience to: 


Technical Employment, 

Department C-4 

BENDIX PRODUCTS DIVISION OF 
BENDIX AVIATION CORPORATION 
401 Bendix Drive 

South Bend, Indiane 
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EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include ail employment opportunities—executive, management, technical, selling, office, skilled, manual, ete. 


Send NEW ADS or inquiries to Classified Advertising Division of ELECTRONICS, P. O. Box 12, N. Y. 36, N. Y., for December issue closing November Ist 


Positions Vacant Civil Service Opportunities Employment Agencies 
Positions Wanted Selling Opportunities Wanted Employment Services 
N ATION A Part Time Work Selling Opportunities Offered Labor Bureaus 
~ DISPLAYED ———RATES——— UNDISPLAYED 
COVERAGE The advertising rate \s $25.25 (effective Jan. 1957) per inch for $2.40 (effective jan. 1957) per line, minimum 3 tines. To figure 
all advertiving appearing on other than a contract basis. Fre advance payment count 5 average words as a line 
quency rates quoted on request Box Numbers—counts as | line 
An advertising inch is measured %” vertically on a column Position Wanted ads are '/, of above rate 
3 columns—80 inches to & page Discount of 10% if full payment is made in advance for 4 con- 
: secutive insertions 
Hubject to Agency Commission Not subject to Agency Commission 


Research Opportunities 
at Battelle Institute 


ELECTRICAL ENGINEERS, 

MECHANICAL ENGINEERS, 

INDUSTRIAL ENGINEERS, 
PHYSICISTS, and MATHEMATICIANS 


interested in RELIABILITY ENGINEERING 
are urged to investigate the employment 
possibilities at BATTELLE. 


Professional assignments offer outstanding 
growth possibilities in the field of elec 
tronics and engineering in general. 


The Technical Educational Program fur- 
nishes the opportunity to secure an ad 
vanced degree at no expense to the 
technologist. 


The Benefit Program provides four weeks’ 
vacation after only five years’ employ 
ment. 


FOR DESCRIPTIVE MATERIAL AND TECH 
NICAL APPLICATION FORM, WRITE TO: 


Mr, Russell S$. Drum 

Reliability Engineering Research 
BATTELLE INSTITUTE 

Columbus, Ohio 


Electronic Electrical 
ENGINEERS 


Permanent positions are available at all 
levels of experience in the Communication 
and Radio Frequency Section of a large 
Midwestern research and development or- 
ganization. We need qualified personnel 
to work in. 


Electronic Countermeasures 
Microwaves 

Radio and Radar 
Antennas and Propagation 
Communications Systems 


Here is an excellent opportunity to join 
the staff of a progressive, growing organ- 
ization; work on challenging and diversi 
fied research programs; receive liberal 
educational benefits; and enjoy optimum 
professional associations along with new 
air-conditioned facilities. 


J. A. Metzger 


ARMOUR RESEARCH FOUNDATION 


of Illinois Institute of Technology 
10 West 35th St Chicago 16, Illinois 


EXCELLENT OPPORTUNITIES ALSO 
AVAILABLE IN TUCSON, ARIZONA 
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DESIGN 
ENGINEERS 


Come to 

New England... 
And Continue 
to Work on 
ICBM — 

TALOS — 
MISSILEMASTER 


Nostalgic for New England now 
that Autumn’s there? You can 
come home and still utilize 
your special skills 








The Electronics Division of 
American Machine & Foundry 
Company, Boston, now engaged 
in missile systems programs 
affords exceptional 
opportunities for Design 
Engineers who desire the 
exhilarating New England way 
of life — at salaries enabling 
you to enjoy four season 
recreation, outstanding 
educational environment 
attractive homes, friendly 
communities | 


LONG RANGE ASSIGNMENTS 
FOR CIRCUIT DESIGN 
ENGINEERS 


Experienced in Wave Forming 
and Timing, Microwave, Relay 
Switching, Digital Data 
Processing, Transistors and 
Servos 


AMF offers « rtensive 
benefits including 
temporary housing 


allou ance, libe ral 





relocation assistance and 
tuition reimbursement | 


plan for advanced study 


Please send complete 

resume to 

Mr. John E. Meade 

Director of Engineering 


ELECTRONICS DIVISION 






American Machine 
& Foundry Company 


1085 Commonwealth Ave 
Boston, Mass 


Gj 
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EMPLOYMENT OPPORTUNITIES 


“THROUGH THESE 
DOORS... 


Vout Future 


We have present openings for experience d Electronic Engineers 
in the design and development of ground radar systems, air- 
borne transmitters and receivers and in the electrical systems 


of guided mussile fuzes 


We also have a need for Mechanical, Aeronautical and Struc 
tural Engineers of the same experience levels in the design of 
servomechanisms, the design of large, light-weight structures 
of the airframe variety and the design and layout of electronic 


and electromechani al chassis an ! } ickayes 


In the computer field, we have a need for Physicists and 
Mathematicians for the programming and solution of engi 
neering problems utilizing analog computers and IB Mequip- 


ment. Experience in the development of new applications and 


techniques for digital and 


analog computers combinations is 
also desirable. Attractive openings also available for Packaging 


Engineers, Technical Writers and Illustrators 


CROSLEY ’S continued and extraordinary success in the sphere 
of government electronics, has placed the name of CROSLEY 
as one of the forerunners in this ever-expanding field. Our 


} resent and 


anticipate 1 demands call for additional engineer 
ing personnel at all levels. CROSLEY offers you a partnership 
in its continued expansion program A Partnership in 


Opportunity ; 


CROSLEY has numerous company benefits including a group 
insurance and retirement plan, subsidized educational program, 
periodic merit reviews and up to three weeks paid vacation 
after five years. We would also pay relocation expenses includ 
ing moving ¢ kpense 5 reporting tO work pay family trans- 


portation and a generous subsistence allowance. 





EMPLOYMENT OPPORTUNITIES 


EEE 






Which direction 
are you going? 


The Boston Area has everything 
Fine Suburban Living 


Exceptional educational and 
cultural facilities 


Nearby famous winter sports and 
summer resort areas, and 

Opportunity to Travel the Road to Suc- 

cess with RAYTHEON in the fields of 

AIRCRAFT NAVIGATIONAL AND 

CONTROL SYSTEMS, and GUIDED 

MISSILES 


As one of the largest, fastest growing and most progressive Electronics Com 
panies in New England RAYTHEON can offer—numerous advancement 
possibilities, interesting professional challenges, tuition support plan for engi- 
neering courses, regular salary review, adequate supporting technical personnel, 
large company advantages, including Life and Health Insurance, paid vacations, 


and other employee benefits 


We are interested in ENGINEERS for: 


© CIRCUIT DESIGN 


® ELECTRONIC RELIABILITY & 
TEST EQUIPMENT 


ELECTRONIC PRODUCT DESIGN AERODYNAMICS 
RADAR SYSTEMS MECHANICAL PROCESS 
TUBE APPLICATIONS ENGINEERING 

© SPECIFICATIONS ENGINEERING 


MECHANICAL DESIGN 
ANALOG COMPUTERS 
MICROWAVE COMPONENTS 


MIE SGILE 
SYSTEMS . 
OIVISION 


Call or send resume to 
G. P. O'Neil 
* CRestview 4-7100, Ext. 224 


BEDFORD, MASS. 
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ELECTRONICS — November, 


IDEAL 


The many advanced aircraft and missile programs 
at Convair San Diego today include: The F-102A 
Supersonic Interceptor, The Atlas Intercontinental 
Ballistic Missile, The Metropolitan 440 Airliner, 
the new Convair 880 Jet-Liner, and a far-reaching 
study of Nuclear Aircraft 

Within these vital, highly-diversified Convair 
projects in beautiful San Diego, California, engi- 
neers find the perfect ‘climate’ for a challenging 
and rewarding engineering career. You will find 
Convair salaries, computor and test facilities, 


enginecring poli ies, educational Opportunities 


ENGINEERING 


EMPLOYMENT OPPORTUNITIES 


“CLIMATE” 


and personal working advantages the most desir- 
able in the industry. 


What's more, you and your family will almost 


certainly enjoy a new, exciting, happier way of 


life here where the weather year ‘round 
unsurpassed. 

For a significant engineering career in the 
engineering ‘climate’ you seek, we invite you to 
forward a full resume today. Write H. T. Brooks, 
Engineering Personnel, Dept. 923. 

Generous travel and moving allowances to 


engineers 


ye ONVAIR,, 


A GIVIGION OF GENERAL OVYHAMICSE CORPORATION > 


3302 PACIFIC HIGHWAY 


1956 


SAN DIEGO, CALIFORNIA 








EMPLOYMENT OPPORTUNITIES 








Lae 


Tee ne): SERVO 


ENGINEERING " and 
pportunities for proj 
ne 


ect engineers, technical 
specialists, and design 
' and analytical person 
haa aa 









nel on high speed air 
craft, missiles, and the 
EARTH SATELLITE 


Opportunities are available in the following fields: 


SERVO ANALYSIS ANALOG COMPUTERS 

AUTO PILOT DESIGN & ANALYSIS 
Electronic En- INERTIAL NAVIGATION SATELLITE CONTROLS 
owes 0 MAGNETIC AMPLIFIERS 


telemetering, 


guidance, ra AUTOMATIC PROCESS CONTROLS 
dar and parti 


poo Agee Contact Professional Employment Office 


% 


MARTIN 


BALTIMORE 3, MARYLAND 


Hydraulic and 
Servo Engi 
neering in con 
trol and auto- 
pilots. 





LIAISON ENGINEER 
FOR WEAPONS SYSTEMS 


$12,000 


Mechanical En 
gineering in 
packaging and 
structures 


General Electric’s Light Military Electronic Equipment Depart 
ment is organizing a team of systems evaluation engineers to 
support a weapons system evaluation program. The team will 
synthesize weapons systems and consult with design groups. 


The following areas of knowledge and experience will be impor 
tant in the evaluation of a prospective employee’s capabilitie 


Engineering or Physics degree. 
Advanced degree in mathematics, engineering or physics. 


Operational experience with weapons systems, aircraft or airborne electronic 
equipment. 


Please write us 

or mail coupon for 

full information. Responsible participation in activities for planning, development, procurement, 
test and evaluation of weapon systems equipment. 


Experience in planned advanced development study and proposal activities 
of military airframe and electronic producers. 







W. C. Walker, Snunoartng Employment Mer. 
Pacitic Division, Bendix Aviation Corp. 
11608 Sherman Way, North Hollywo 


This position is in Utica, N. Y., a cosmopolitan city 


ar > “—) i resort are: 
calif. near the Adirondack resort area 













| am interested in this engineering field 
| am a graduate engineer with degree 


| am not @ graduate engineer but have 
years experience 


Reply in confidence to 


Mr. John Sternberg, Dept. 843 
LIGHT MILITARY ELECTRONIC EQUIPMENT DEPT 


GENERAL @@ ELECTRIC 


French Road, Utica, N. ¥ 


Name 
Address 


City 





Zone State 
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EMPLOYMENT OPPORTUNITIES 


= 


uot 


and how about yeur tomorrow? 


You’re a creative engineer. Today you are practicing your profes- 
sional specialty in one of the many phases of modern aviation. 
Because you have faith in your ideas and your ability to make them 
work, you welcome the challenge of helping transform them into 
realities that will pay off. 


But possibly you find that, all too often, the burden of non- 
professional tasks consumes a great part of your creative time. 
Perhaps you seek a place where you can contribute your technical 
abilities to vital aviation problems—a place where you can see your 


ideas really put to work. 


Well, this may be the opportunity you have been waiting for 
Because of our continued growth and increased diversification, we 
must expand our creative engineering staffs at both Akron, Ohio, 
and Litchfield Park, Arizona. Here at Goodyear Aircraft, you will 
find unlimited opportunity for professional development in nearly 
every phase of aviation. Here you will find the stimulation of crea- 
tive challenge and the satisfaction of realistic accomplishment. 


As a Goodyear Aircraft engineer you will come to know that here 
your every idea has a chance. And, to help you prove them, you 
will have at your disposal the most modern facilities available, 
including one of the largest computer laboratories in the world 
For we have long known that the freedom of creative thought and 
expression enjoyed by our engineers is a major factor in maintain 
ing the position of Goodyear Aircraft among the leaders in aviation. 


You will find salaries and benefits liberal. And as an example of our 
vital interest in technology, a company-paid tuition program lead- 
ing to advanced degrees has been established at nearby colleges 


For further information on your career opportunities at Goodyear 
Aireraft, write: Mr. C. G; Jones, Personnel Department, Goodyear 
Aircraft Corporation, Akron 15, Ohio. 


They’re doing big things at 


GOOD/YEAR AIRCRAFT 


7 @ @ TEAM TEAM™ wits in AERONAUTICS 
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EMPLOYMENT OPPORTUNITIES 
ENGINEERS 


What is 
INERTIAL 


 MAVIGATION? =— 


... what principles recommend this 
system for flight guidance beyond 
the earth's orbit? 


++. can such a system withstand 
the shock of extreme environmental 
conditions? 

- +. does it require previous 
reconnaissance or radiate signals 
for enemy detection? 










You are invited to send for 


“AN ANSWER RE: GUIDANCE” 


containing 5 technical papers dis- 
cussing these and other questions 
relating to Inertial Navigation. 








Just mail the coupon for your 
copy... still better, learn 
about this significant new 
field at first hand 







To create a missile guidance sys- 
tem that will reach its target un- 
es h St b S erringly, requiring no terrestrial 
Cc ose rom erg- arison source of energy, no earthbound 
direction, involves creative engi- 
f t it neering of the highest order. A 
or oppor un y ene degree of precision, hitherto un- 
attempted, must also be attained 
in the essential “hardware.” 


maybe you should, too” This is an opportunity which gen- 


uinely deserves the over-used 

adjective “unique” —on a major 
es pioneering program with a com- 

pany known for its engineering 
much more than a good salary, plus bonus and excellence. 


a flock of fringe benefits, that I couldn't say © Countermeasures 







Stromberg-Carlson offered me and my family so 









Immediate openings for Senior 








anything but “When do I start? © Data Systems Engineers, Engineers and Asso- 
There's the Company itself—sixteen times big- ciate Engineers experienced in: 
ver today than in 1940—and now a division of © Digital Techniques SYSTEMS EVALUATION 



















the headline-making General Dynamics Corpora- . . GYROSCOPICS 
tion. One look at its cad ee © Electro-Mechanicat Design po in cnga 
alone convinced me that here is probably the © Infrared TELEMETRY 

hottest” electronics industry in America today. e Laboratory and Test | a 

Of course, there’s Rochester, and its surround- Engineering STANDARDS 
ings. Right in the heart of the Finger Lakes; STABILIZING DEVICES 
only four hours from the Adirondacks. Home of © Microwave Circuits Saaaaiaen Guemaaae 
the Eastman School of Music and Eastman Thea- ia DATA REDUCTION & ANALYSIS 
tre; of world-famous parks; of no less than thir- . Navigational Systems | aaa RESEARCH 
teen golf courses; of schools and shopping cen- @ Radar PRODUCTION TEST EQUIPMENT 
ters unrivalled in the East; of scientific indus- , < . GROUND SUPPORT EQUIPMENT 
tries whose engineers turn up as your next-door © Transistor Engineering Please format nanan reaume. No ref- 
neighbors, © Communication Systems your permission. 

But above all there’s opportunity. As the chap Moving allowances arranged 
who hired me put it, “This is the spot for men ¢ Missile Guidance Systems iceman, Ga 






who are either stymied in a litthe company, or Systems Test Equipment | | ARMA 


buried in a giant.” Opportunity, that’s it—no Division American Bosch 





limits to individual initiative and accomplish- ¢ Writers—Technical A ae ¢ mami 
aie Dept. 674 
ment—and with all that expansion there sure i © Components and Roosevelt Fleld 


going to be a lot of promoting! Brother, here's Garden City, L. 1., N.Y. 


Specifications 
a place where I can develop! Why not check my Gentlemen: 
Please send me a copy of 


“AN ANSWER RE: GUIDANCE.” 
NAM 
ADDRESS 


‘ « ‘ ‘ } 
conclusions? Start with a brief note to | 


R. W. Holmes, Electronic Engineering 


STROMBERC-CARLSON COMPANY Sc 


a O'1viblon OF GENERAL OYNANMICS CORPORATION 


2 Carison Road, Rochester 3, N.Y. ag? Se eoreremennerennceemenes J 








j 
| 
| 
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EMPLOYMENT OPPORTUNITIES 


SYMBOL OF AN ENGINEER’S FUTURE... 


RCA offers the opportunity for you to apply your engineering talents to its 
Missile Test Project at,Patrick Air Force Base, Florida—**Launching Site 
of the Satellite 


Here at the world’s largest missile testing laboratory, extending from Florida For complete information 
about this new and 


far across the South Atlantic, youcanenjoy professional status with the recog- 
challenging field, write to 


nized leader in electronics. Unprecedenied growth opportunities are offered 
in various phases of data acquisition, transmission and processing, including Mr. Wm. T. A. Baxter, 
Radar—Communications—Optics—Computers— Timing— Telemetry Personnel Manager, Dept. N-101t 
RCA Service Company, In 


ae ' Missile Test Project 
combined with famous Florida living. You and your family will appreciate P.O. Box 1226 


At RCA’s Missile Test Project you will enjoy professional advancement 


the ideal climate on Florida’s Central East Coast which allows year ‘round Melbourne, Florida 


outdoor activities 


Let MTP become a symbol of your future! 


MISSILE TEST PROJECT «- MELBOURNE, FLORIDA 


mk. ® 
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EMPLOYMENT OPPORTUNITIES 


ae PARTS APPLICATION 


\ | Pee 
\ ME or EE degree with design ex 


eT ta tile Me Lil A lal) Lat ee 


perience. Job will be to recom 


/ Electronic 


\ Systems | Qualified men will become a vital 


mend types of parts to be used 
and how these parts shall be used 


mamas \ SPectalists / am 


rapid growth is ale \ i TAL 


most twice that of 2% lt 
the electronics industry a il 


as a whole...think what this “™ ail ae 
can mean to you in opportunity — ® ELECTRONICS DIV., 


Milwaukee 2, Wis. 





rapid advancement. And Sylvania helps 
underwrite your advanced studies in 
leading universities in both locations 
... because we want you to assume 
greater responsibility and leadership. 
Here are some typical problems being 
solved by Sylvania engineers and phys 
icists in our Buffalo, N. Y. and Wal- 
tham, Mass. laboratories. 


Enjoy Challenging Opportunities in the 
most versatile Laboratories in the country. 
Work with the top men in the field and 
with the finest test, research and develop- 
ment facilities. We are in the process of a 
Major, Permanent, Expansion Program. 
New Plant facilities being added in sub- 
urban Milwaukee area. 

To aid you in your professional advance- 
ment AC will provide financial assistance 
toward your Master's degree. A Graduate 
AT WALTHAM: Program is available evenings at the Uni- 


versity of Wisconsin, Milwaukee. 





AT BUFFALO: 


Te. How do you design 10 similar mi- 
crosecond timing circuits whose de- 
lay times can be varied over a range 
of 100 times by analog control volt- 


4. What are the statistical GM's Electronics Division aggressive posi- 
factors to be considered in tion in the field of manufacture and GM's 
calculating the detection long-standing policy of decentralization 
probability of a search | creates individual opportunity and recog- 


age maintaining a tracking accu- radar? nition for each Engineer hired. 
racy of 0.1% in an environment of 

—65°C to +125°C at sea level to 5. What is the effect of at- . Recent EE,ME 
100,000 feet? mosphere turbulence on high Graduate Inquiries 


, , ain antenna performance? 
2. If you know which bite of a code g per, 


group are in error, can you modify 
the hamming code to use these data 
to provide maximum information 
capacity in a noisy channel? 


Also Invited 


6. How is the sidelobe lével | Milwaukee offers ideal family living in a 
of a radar antenna effected progressive neighborly community in cool, 
by random perturbations of southern Wisconsin where swimming, boat- 
phase and amplitude over | 198, big league baseball and every shopping 
the aperture? and cultural advantage is yours for the 


3. Can you design a crystal mixer taking. 


to operate with latest production 
type crystals and having a noise fig- 
ure less than 12db above KTB oper- 
ating in the “S”-band? 


, | To arrange personal, confidential interview 
7. How does the AGC in your locality send full facts about your- 
bandwidth effect the accu- self today to 


racy of angle-tracking? 
° ’ Mr. John F. Heffinger 


Supervisor of Salaried Personnel 
If you believe that you can assist us in the 


solving of these problems, please write: 


BUFFALO 
LABORATORY 


E. F. Culverhouse 
175 Great Arrow Ave. 
Buffalo 7, N. Y. 


waves SI” SYLVANIA 


within 2 weeks 
SYLVANIA ELECTRIC PRODUCTS INC 


WALTHAM 
LABORATORIES 
Erling Mostue 
100 First Ave. 
Waltham, Mass. 


Electronics Div. 
General Motors Corp. 
Milwaukee 2, Wis. 
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EMPLOYMENT OPPORTUNITIES 


“TERRIER” 


-ready for action! 


O* OF THE MOST potent defense 
weapons now in use by our Navy 
iS a Supersonic, rocket propelled, 
guided-missile called the ‘Terrier’ 

Well named, the job of this electroni 
cally controlled watchdog” iS to 


track down an enemy and put him out 


of action before he can strike. 


Working in close cooperation with 
the Armed Services on this guided 
missile, Philco research, engineering 
and production have made important 
contributions to its development. This 
has been particularly true in connec 
tion with the proximity fuse, the 
mechanism which extends the eftective 
target range and enables the ‘Terrier’ 
to demolish an aircraft the moment it 


gets in the vicinity of the marauder 


From the first sketch to the final, 
Super-accurate mechanism, Philco pio 
neered and completed this assignment 
in cooperation with the Navy. Philco’s 
world famous scientific knowledge and 
skill is a continuing factor in the de 
velopment of tomorrow's defense for 
your protection tomorrow's quality 
products for better peacetime living 


throughout the world 





U.S.S. Boston, the Navy's first guided-missile ship 
with its ‘Terrier’ ready for action, as it was 
commissioned at the Philadelphia Navy Yard. 


PHILCO is Currently Engaged in Long Range Industrial and Diverse Military Engineering Fields 


e Guided Missiles ¢ Radar e TRANSAC Digital Computers « Underwater Ordnance ¢ Bombing and Fire 

Control Systems ¢ Servo-Mechanisms @ Microwave Communication Systems @ Infra-Red Devices ¢ 

Transistor Circuit Application @ Multiplex Equipment e Television Relay Systems e Industrial TV « 
Color Broadcast Equipment e Forward Scatter Communications @ Fire Control Systems e REDAP 


Philco offers a wealth of career opportunities for qualified engineers 










auf 


= ‘ot 


PHILCO CORPORATION ( 


Government and Industrial Division, Philadelphia 44, Pennsylvania 
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MECHANICAL 
ENGINEERS 


Continually expanding programs at Northrop Air- 
craft are creating new opportunities for mechani- 
cal engineers in the following areas: launching 
and landing gear design, hydraulics and pneu- 
matics, control systems, and equipment. 

You'll enjoy the fine spirit of cooperation at 
Northrop. The new multi-million-dollar engineer- 
ing and science center, now nearing completion, 
will be a great place to work in, both as to its 
modern architectural design and newest scientific 
installations. You'll be associated with a top engi- 
neering team on such notable projects as North- 
rop'’s new supersonic trainer airplane, Snark 
SM-62 intercontinental missile, and other ad- 
vanced aircraft and missile programs. 

You'll be given constantly fresh, challenging 
assignments. Remuneration will be substantial, 
with many benefits that are unexcelled in the en- 
tire industry—health and life insurance, college 
educational reimbursement plan, regular vaca- 
tions plus extra year-end vacations with pay, and 
a generous retirement plan. 

At Northrop, the progress of personnel is im- 
portant. Initiative and ability are recognized and 
encouraged, and full opportunity is given to pres- 
ent and discuss ideas. 

You will find the career opportunity you are 
seeking at Northrop, pioneer in the design and 
production of all weather and pilotiess aircraft. If 
you qualify for one of these attractive positions, 
contact the Manager of Engineering Industrial 
Relations, Northrop Aircraft, Inc., ORegon 8-9111, 
Extension 1893, or write to: 1015 East Broadway, 
Department 4600-T Hawthorne, California. 


NORTHROP 


NORTHROP AIRCRAFT, INC,, HAWTHORNE, CALIFORNIA 


Producers of Scorpion F-B9 interceptors and Snark SM 62 Intercontinental Missiles 





ARIZONA 


Famous for its Climate . 
and for Western Living 


GOODYEAR 
AIRCRAFT 
CORPORATION 


ELECTRONIC LABORATORY 


Arizona Division 
Litchfield Park, Arizona 


Modern schools. 
Outdoor recreation 
the year ‘round. 


This modern laboratory is the Western 
Division of the well-established Aero- 
physics Department of the Goodyear Air- 
craft Corporation of Akron, Ohio. 


A Subsidiary of the 


GOODYEAR TIRE & RUBBER CO 


| Openings are available for experienced 
personnel and recent college graduates. 


| Complete Missile and Electronic Systems 
| Microwaves, Servomechanisms, 
| Radars and Stabilized Antennas 


Transistor Application, 
| Electronic Packaging, 
Electronic Ground 

Support Equipment 


Long range research and 
development projects. 


| University of Arizona graduate studies 
| available under the Goodyear Fellowship 

Program, or company financed evening 
| courses. 


WESTERN LIVING AT ITS BEST 
“IN THE VALLEY OF THE SUN” 


| 
| 
| 
} 
| 
| 


Modern Inexpensive Housing 


Send resume to: 
A. E. Manning 


Engineering and Scientific Personnel ‘6 


GOODYEAR AIRCRAFT 


LITCHFIELD PARK 
PHOENIX, ARIZONA 


Similar opportunities available in our 
Akron, Ohio Laboratory 
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CHALLENGING | 
OPPORTUNITIES 


IN ¢ Avionics ¢ Inertial Systems 
¢ Computers ¢ Missile Guidance 
¢ Jet Engine Fuel Controls 


WITH & THE ELECTRONICS DIVISION OF 


Goneral Motor 


ALL GRADUATE ENGINEERS are offered permanent job 
opportunities. We extend a cordial invitation to every deserving Engineer and Designer 
to write us their wants. We may be able to supply the square hole for the square peg! 

YOUR FUTURE depends on your making the right connection with the right firm as 
quickly as possible. 

The men hired will enjoy working with some of the top men in the field and with the 
finest test, research and development facilities. GM's long-standing policy of decentral- 


ization creates individual opportunity and recognition. 


us full facts about your education, work background, etc 


n to treat your aps lication with the fullest confi 


AC SPARK PLUG THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


MILWAUKEE 2, WIS. FLINT 2, MICH. 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERING 
UNLIMITED 


...an established concept at 
Convair-Pomona where your 
opportunities in the career of your 
choice are virtually unlimited. Work 

in the finest engineering facility in the 
country at America’s first exclusive 
Guided Missile plant. Ultra-modern 
surroundings, completely air-conditioned, 
in beautiful Pomona only minutes from 
Los Angeles, the mountains, the seashore 
or desert recreation. Here is country 
living near the city at its best: 


















Excellent opportunities 

available now in: 

ELECTRONICS 

DYNAMICS 

AERODYNAMICS 
THERMODYNAMICS 

OPERATIONS RESEARCH 
HYDRAULICS 

MECHANICAL DESIGN 
LABORATORY TEST ENGINEERING 


Generous travel allowance 

to Engineers who are accepted. 
Write now enclosing 

a complete resume to: 


Employment 
Dept. 3-G 


CONVAIR 


A DIVISION OF GD 
GENERAL DYNAMICS 


CORPORATION o & 0 
z 
POMONA ;“W; 


CALIFORNIA 
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LLL: 


ELECTRONIC 
ENGINEERS 


RESEARCH DEVELOPMENT 


Expansion of our engineering department 
requires electronic engineers with radar, 
servo, sonar or transistor circuit experience. 
Excellent opportunity for advancement with 
top-calibre associctes. New modern plant 
in the suburbs with ideal laboratory facili- 
ties and well-trained technical assistants. 


Other Opportunities in the 
following areas: 


© TECHNICAL WRITERS 
° DRAFTING Electrical Layout 
© DETAILING Electrical - Mechanical 


DESIGN ENGINEERS 


Must have EE degree or equivalent, with 
3-5 years experience in one of the following 

Flight Simulators 

Analog Computers 

Radar & Sonar Trainers 

Radar Guidance & Fire Control Systems 

Redesign, Modification & Testing of 

Radar & Electronic Systems 

~ Electronic Installation & Maintenance 
Coil & Transformer Design 
Packaged Power Supplies 











Other Openings For 


COMMUNICATIONS | 
EQUIPMENT DESIGNERS © 


COMPUTER DESIGNERS 
FIELD ENGINEERS 


*) Must have E.E. degree or equivalent with 


5-10 yrs. experience 
*Positions located throughout USA 


LOCATION: 


On U. S. Highway 22, thirty miles (45 min 
utes) from New York City 








ENVIRONMENT: 
One of the finest plants of its kind ‘ 
spacious, modern, air-conditioned Con 


ducive to bringing ovt the best of your 
abilities! 


ABOUT THE COMPANY: 


Organized in 1945. Engaged in research, 
design and development for the Armed 
Services 


ITS BENEFITS: 





@ Pension Plan @ Paid Vacations x 

@ Group Life @ Education & Tui ¥ 
Insurance tion Assistance a 

@ Paid Holidays @ Other Group 

@ Paid Sick Leave Insurances 


Interviews in Your # 
Community by Appointment % 











Send complete resume, write or call 
personnel director 


STAVID 


ENGINEERING 
Incorporated 

U. 8S. Highway 22 
Watchung, P. O. 


Plainfield, N. J. 
Plainfield 7-1600 
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ELECTRONICS “%, 


AT CORNELL AERONAUTICAL LABORATORY 


ACCA is our project name for Automatic Carrier 
Controlled Approach It started six years ago when 
the Bureau of Ships asked C.A.L. to make a feasi 
bility study of automatic, all-weather control of ait 
craft in return-to-carrier Operations 


Over these years, by combining our manpower re 
sources in electronics with knowledge in such fields 
as control theory computers, meteorology, aerody 
namics, statistical analysis and information theory 
we have continued to assist in making major deci 
sions on the techniques and equipment involved 
Theoretical and analytical studies have been ie 


mented by key experiments conducted in the Lat 


Ora 
tory, in the air, and on the high seas 

The electronic prediction of a ship's movements 
and the subsequent use of these predictions in the 
rotal physical system could well be termed ‘electron 


ics plu 


opportunities at ¢ A.L. for men capable of mentally 


It is typical of the intensely interesting 


moving forward the frontiers of scientific knowledge 


CORNELL ABRONAUTICAL 
a LABORATORY, InC. 
OF CORNELL UNIVERSITY 
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[he story of Cornell | Of inrent projects 
ind those preceding them is contained in a 68 
page report, "A Decade of Research.” Whether 
you are interested in C.A.L. as a place to work 
or a8 a place to watch, you will find “A Decade 
of Research” both useful and pertinent. Mail 
the coupon now for your free copy 


Mr. W. | Die 
CORNELL ABRONAUTICAL LABORATORY, Inc. 


fenbach 


Buffalo 21,New York 


Piease send me ''A Decade of Research 


Street 


City Zone State 


Please include employment informatior 


| Name 
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EMPLOYMENT OPPORTUNITIES 


electronic engineers 


SENIOR and JUNIOR 


Continued Expansion 
Opens Up New Opportunities with 


Greenwich, Connecticut 


Excellent positions are available with the General Engi- 
neering Laboratories of American Machine & Foundry 
Company, a recognized leader in the design, develop- 
ment and manufacture of atomic, electronic and mech- 
anical equipment for the consumer, industry and de- 
fense. 


If you qualify in any of the fields listed below, investi- 
gate these opportunities now: 

© High power radar system development 

© Tropospheric scatter systems 

© Microwave theory & component design 

© Electronic packaging 

© Missile control and handling systems 

© Antenna design 

© Electronic countermeasures 

© Telemetering 

© Data handling 

© Circuit theory 

© Navigation systems 

© Instruments 


Good opportunities for advancement through advanced 
education on the premises as well as at nearby gradu- 
ate schools in addition to a liberal tuition reimburse- 
ment plan, excellent employee benefits and an ideal 
location in Connecticut, surrounded by fine suburban 
communities, Relocation expenses paid. 


Advanced electronic 
equipment recently 
designed by AMF 


Please send your resume to Mr. J}. F. Weigandt 


OR for additional technical information, 
contact Mr. D. R. Barker or Mr, H. R. Holloway 
NOrmandy 1-7400 


General Engineering Laboratories 


American Machine & Foundry Company 


Fawcett Bldg. + Fawcett Place 
Greenwich, Connecticut 
















‘TEST 
ENGINEERS 


DO YOU LIKE 
YOUR ENVIRONMENT? 


Investigate the Environment created 
at AC for its Advanced Development 
Programs on Missile Guidance and 


Aircraft Fire Control Systems. 


OUR ENVIRONMENTAL 
LABORATORY 


is one of the most Versatile Labora- 
tories in the country and is in the 
process of a Major, Permanent Expan- 


sion. 


Men hired will enjoy working with 
the finest of test equipment and facili- 


ties, together with top men of the field. 
We are currently engaged in the fol- 


lowing Types of Test Activities: 

e VIBRATION TESTING 

e COMPLEX WAVE ANALYSIS 

e LOW TEMPERATURE—ALTITUDE 
e HIGH TEMPERATURE 

e RELIABILITY EVALUATION 

e INSTRUMENTATION 


Write Mr. J. Heffinger, 


Supervisor of Salaried Personnel 


ELECTRONICS 


DIVISION 


GENERAL MOTORS CORP. 
MILWAUKEE 2, WIS. 
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GETTING} NOWHERE ? 


eeeeeeeeeeeaeeee eseeeeeneeneeeeneeneeeeeeeee 


} RAYTHEON 
FIELD ENGINEERING 
HAS A FUTURE! 


Ready to go ahead? Field engi- 
neering at Raytheon is an open 
door to advancement. We recog- 
nize ability just as quickly as sen- 
iority. Many of our executives 
were formerly field engineers. And 
Raytheon’s Field Engineering 
Section is continually expanding 
to meet the need for laboratory 
and field support of new electronic 
equipment. 


Engineers with suitable experi- 
ence are assigned highly respon- 
sible project engineering positions. 
In this capacity they provide liai- 
son with company engineering 
laboratories and our military and 
industrial customers. 


Our primary interest is in men 
who have field experience and a 
degree in Electrical Engineering. 
However, an extensive electronics 
background, which includes ap- 
plicable missile, radar or sonar 
experience, will be given full con- 
sideration. We also have a few po- 
sitions for men familiar with me- 
chanical and hydraulic technics. 


Your future at Raytheon includes 
attractive salaries — regularly 


*7 
| s ' vy reviewed for merit increases; as 
sistance in relocating; life and 
accident insurance; company 


sponsored educational opportuni 
ties— other benefits and allow 
ances. Write to E. K. Doherr for 
information 


Excellence in Electronics 


RAYTHEON MANUFACTURING COMPANY 


Government Service Department 
100 River Street, Waltham 64, Massachusetts 
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| 
| 


Needed Now... 


(Back in 

1895, 

aa? ile Lm) 
Ys 


rr NOKGROKOKOVOKGHO} 


Engineering Talent 


ins Electronics 
@ Physics 


@ Mechanics 


NATALIA S 


we 


ae 


OQEAXAARAAROAAS? 


A short 61 years ago, there were those 
who claimed that the great work had all 
been done . . . that no new discoveries 
of major importance were likely to be 
made im the future. Af that very time, 
however, Professor Wilhelm Roentgen 
had begun a series of experiments des- 


tined to reveal a force of nature that : ; 

. to investigate the opportunity of a 
career with Industrial Research Labora- 
nology and become an instrument for tories in suburban Baltimore. Live and 


would revolutionize medicine and tech- 


deeper probing of the structure of mat- work in an atmosphere which encourages 
ter—the X-Ray. high level engineering, associate with 
top-notch engineers and, with them, de- 
velop yourself by being in contact with 
an entire project, not just a segment of 
The 1895 cry certainly doesn't apply today! Farnsworth a project. 
needs and wants qualified physicists and electronics Industrial Research Laboratories is 
. - large enough to become involved with 
engineers for research,development and production on varied and interesting defense projects 
ideas even more revolutionary than Roentgen’'s: Missile as well as commercial undertakings, yet 
guidance, control and test equipment systems, micro- a to insure individual recog- 
. 1 on, 

waves, radar and countermeasures, infra-red systems, The company has a liberal approach 
industrial electronics, antennas, transistor and pulse to paid vacations, sick leaves, incentive 

circuitry and packaging. plans and other employee benefits. 
: . . . : Our production and earning curves 
If you feei lost in a labyrinth of detail and routine _ Mane Geen on the unaning eoniteniiy, 
want a challenge as well as a change. . . you'll find since our inception, and we have never 
discharged or furloughed an employee 


ENOUGH HERE TO CHALLENGE due to lack of work 
A HUNDRED ROENTGENS! You owe it to your future to ally 
° 


yourself with this firm with a future. 
Write 


INDUSTRIAL 
RESEARCH 


Address Technical Employment Director LABORATORIES 


FARNSWORTH ELECTRONICS COMPANY, FORT WAYNE, INDIANA 


7 D Ae a M t Corp. 
A Division of International Telephone and Telegraph Corporation . of Aaronce Manufacturing Corp 


Dept. A-1!] Hilltop & Frederick Rds. 


LOTTO) A) OO OO Oaaea Baltimore 28, Maryland 
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EMPLOYMENT OPPORTUNITIES 


ELECTRONIC 
To ait 


ote @ "Consider the significance 


* 


of your profession / 


The shape of things to come is being designed by electronic 
engineers of professional stature, the exc eptional engineers 
who—by education and experience—are qualified to fulfill 
an important destiny. Such men are needed at Bendix Radio 
to do research and development on the most advanced 
electronic systems in both military and commercial fields, 


Nowhere are the professional aspects of the 


engineer's career held in higher regard than they are at 
Bendix Radio! 


At Bendix you will be given the opportunity 
for important accomplishment while working on the most 
advanced electronic systems, These include 


MISSILE GUIDANCE & TRACKING SYSTEMS 
RADAR WARNING SYSTEMS 


MILITARY ELECTRONICS 
RESEARCH & DEVELOPMENT 


AUTOMOTIVE ELECTRONIC RESEARCH 
AIRBORNE ELECTRONICS SYSTEMS 
MOBILE COMMUNICATIONS SYSTEMS 


At Bendix Radio, the importance of your career 
is fully recognized. You are given the opportunity for rapid 
professional growth while working with leading engineers 
who are pioneers in their fields. You are backed up by 
skilled sub-professional people and kept well-informed as 
to the status of company work and project development 
You work in a modern plant with the latest equipment an | 
will receive an excellent salary, pe riodic merit reviews and 
compl te company | enetit im luding issistance in pra fu 


ate education 


The attitude, the way of life and the viston of 


the future is designed for the man of prot sional stature 
at Bendix Radio. We invite you to take up this way of life 
in our beautiful residential area and look upwar 1 toward 
a bright future 


Drop us ap tal card 
briefly stating your education 


ind experience. We'll act faut 
wd confide utially! 


Address: Employment Supervisor, Dept. J 


DIVISION OF BENDIX AVIATION CORP., BALTIMORE 4, MD 
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EMPLOYMENT OPPORTUNITIES 


engineers / physicists... 





here are the world’s largest semiconductor single crystals 


Produced by Texas Instruments — another notable “first” for this 
26-year-old electronics and geophysics firm whose products and 
services now total $40 million annually. The many pioneering proj- 
ects now under way at TI offer electrical, mechanical, and industrial 
engineers wide and interesting choices of work...in the design, 
development, and manufacture of: 


SEMICONDUCTOR DEVICES 
AND OTHER COMPONENTS* 


ELECTRONIC AND ELECTRO- 
MECHANICAL APPARATUST 


transistors radar 
transistor circuits sonar 

diodes infrared 
rectifiers navigation 
transformers magnetics 
resistors telemetering 
panel meters communications 
test equipment computers 


You are invited to join one of these expanding programs at Texas 
Instruments — where recognition of individual achievement has 
contributed to its tenfold growth in the last ten years. Advanced 
personnel policies include company-sponsored educational assist- 
ance, profit sharing, insurance and pension plans. 

The TI plant is within Dallas, yet away from downtown traffic 

.. within 5 minutes of fine residential areas, churches, and public 
and private schools, Your home will be within 15 minutes of year- 
around recreational, amusement, and cultural facilities. 


*Address SEMICONDUCTOR-COMPONENTS tAddress APPARATUS replies to: 


replies to: Mr. Robert E. Houston 
Mr. William C. Spalier 


“> 1LEXAS INSTRUMENTS 


INCORPORATED 


® 6000 LEMMON AVENUE DALLAS 9, TEXAS 
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the 
electronics 
engineer 
who can 


WRITE 





is one of our favorite people 





. if you're one of them, let us tell 
you about the opportunities for publi- 
cations engineers at Collins. . . 


in the fields of... 


Microwave Relay Flight Control 
Navigation Systems Radar Systems 
Communication Systems Guided Missiles 
SSB Systems Computers 

Radio Astronomy Amateur Equipment 


Collins offers you top salary, rapid advance- 
ment, company benefits, liberal moving expense 
allowance. Electrical Engineers or Physicists 
are desired. Actual writing experience is not 
necessary .. . U.S.A. citizenship is. 


Send resume to: Industrial Relations Director 


Collins Radio Company 


Cedar Rapids, lowa 
1930 Hi-Line Drive, Dallas 2, Texes 
2700 W, Olive Ave., Burbank, Cellf. 
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ENGINEERS 


a Me eR, 


BURROUGHS 
ls A GOOD Place To Work! 


From the inside or the outside, you'll like what 
you see at the new and modern Burroughs 
Research Center in Paoli, Pa. In any one of 
our four spacious laboratories, in our fine tech- 
nical library, or in our beautiful low-cost cafe- 
teria you will find that unique and pleasant 
atmosphere that characterizes the strong and 
progressive spirit of an expanding company. 


In the two short years since 1954 when 
Burroughs opened its Research Center, more 
than 1600 people have joined its engineering 
staff to enjoy the finest in research facilities, 
good pay, educational aid, and the opportunity 
to work and live in a relaxed suburban 
community along Philadelphia’s famous Main 
Line. These people heartily agree that 
Burroughs is a good place to work, and we 
know that you will, too. 


If you are an Engineer or Physicist seeking 
stimulating and challenging assignments in 
advanced computer techniques that will test 
your initiative and creative imagination, why 
not look into the Burroughs story? 


Inquities ave invited from those qualified as 


© ELECTRICAL ENGINEERS  » ELECTROMECHANICAL 
© MECHANICAL ENGINEERS ENGINEERS 
_@ MATHEMATICIANS « MECHANICAL DESIGN 


© PHysicists ENGINEERS 


Write or Telephone 


M, E. JENKINS 


Placement Manager 


7 Paoli 4700 


Burroughs 


CORPORATION 


RESEARCH CENTER 


PAOLI, PA. * Near Historic Valley Forge 
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ENGINEERS, BS, MS, PhD 


COMPUTER ENGINEERING POSITIONS 


Now openat General Electric’s 


New Industrial Computer Section 


at Palo Alto, Calif., Schenectady, N. Y. and another location (to be announced shortly) 


Immediate Opportunities on ERMA COMPUTER 


(Electronic Recording Machine Accounting) 


and many other general purpose and 
special application computers, both digital and anaicg 


Openings for 
PHYSICISTS + ELECTRONIC ENGINEERS « MECHANICAL ENGINEERS 
ELECTROMECHANICAL ENGINEERS + NUMERICAL ANALYSTS 


ERMA 18 REVOLUTIONARY IN CONCEPT AND EXECUTION 
Firet industrial data processing syatem designed to solve entire checking account bookkeeping 
Originally conceived by Bank of America and developed to the bank's apecifications by Stanford Research Inatitute, 


Now being product-designed for manufacture, by General Electric, making optimum use of transistors 


end your resume to C, E. Irwin INDUSTRIAL COMPUTER SECTION 


GENERAL @® ELECTRIC 


ELECTRICAL 

oy MECHANICAL 
: Inertial 

uf Guidance 


System 
Program 

















opportunities in 


OPERATIONS 
Nea @y 


The Operations Research Office of The 
Johns Hopkins University offers exceptional 
opportunities for scientists who prefer the 
challenge of operational problems of un- 
usual scope and diversity to routine design 
and development work. 





Our current research program has open- 
ings for men quali in electronics and 
physics who are particularly interested in: 


Enjoy Challenging Opportunities in the further development 
and systems testing of Inertial Guidance Systems and their 
Servo Loops in the most versatile laboratories in the country 

Work with the top men in the field and with the finest 
test, research and development facilities. New plant being 
added in suburban Milwaukee as a part of Major, Permanent, 
Expansion Program 

AC will provide financial assistance towards your Master's 
Degree. A Graduate Program is available evenings at the 
University of Wisconsin, Milwaukee 

GM’'s long-standing policy of decentralization creates in- 
dividual opportunity and recognition for each Engineer hired. 

Milwaukee offers ideal family liv- 
ing combining small town hospital 
ity with every metropolitan shopping 
and cultural advantage 

For personal, confidential inter 
view in your locality send complete 
resume to THE ELECTRONICS DIVISION 


nner GENERAL MOTORS CORPORATION 


® Mathematical Analysis 


© Determining applications of known pho- 
toqvapeie, accoustic, infrared and radar 
techniques to military problems 

®@ Military communications systems plan- 
ning, analysis and evaluation 


®@ Electronic Countermeasures Analysis 





Recent EE, ME 
Graduate 
Inquiries 

Also Invited 


Please send your resume to 
Research Personne! Officer 


THE OPERATIONS RESEARCH OFFICE 









THE 
JOHNS HOPKINS 
“UNIVERSITY 


7100 Connecticut Aven: 
Chevy Chase, Md 
MILWAUKEE 2, WIS 
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An Engineer and his Family 
Enjoy Life in Upstate New York 


where he is associated with the 


Electronic Tube Division of 
WESTINGHOUSE ELECTRIC CORP. 
Elmira, N. Y. 


I ngineers change job for many reason 
Here is a typi al example of the reasons why 
many engineers have selec ted the Westinghouse 
Electronic Tube Division in Elmira, N. Y. as the 
place to advance their engineering careers, and 
why they like the Elmira area as a place for 
pleasant family living 

It took me several 
years to realize that 
selecting the right jol 
in the right lo« ation is 
really a family af 
fair’. Unless the wif 
and kids are happy 
too, there's not much 
sense in sticking with 
a job no matter 
how interesting — the 

work 1s 

“About year ago, we decided that big city” 
life was not doing our family any good. Marge 
had made a few good friends, but didn't feel 


she had 


Billy and Linda, were nervous and high strung 


grown ‘roots. Our two youngster 


. with no good place to play. My salary was 
pretty fair, but the high cost of city living ate 
it up quickly 

“That's when I started looking around for an 
opportunity that would enable us to live in 
more congenial surroundings. We checked into 
several offerings, but none seemed to suit us 

“Then I saw an ad for openings in the West 
inghouse Electronic Tube Division in Elmira 
N. Y It sounded like the kind of work | 
wanted, so | phoned Bol Jarrett the employ 
ment supervisor, and arranged for an interview 
That was our lucky day! 

“After traveling to Elmira and talking with 
Mr Jarrett 1 found that my Et degree and 
previous experience qualihed me tor a position 
in the Camera Tube Design Section. With a 
little instruction, I could qualify for everal 
other jobs too 

“Mr. Jarrett explained about the Westir 
house pension and insurance plan It was the 
kind of protection I needed for my family 

He also told me there would be a 3 gen 


eral increase in salary each Fall for the next 


three years, quarterly cost of living adjustment 
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and periodic review of my work to determine 
merit increases. Because the Electronic Tube 
Division is new and expanding rapidly, the 
hances for promotion are unusually good 

‘l hiked the looks of the clean little city, the 
attractive residential areas, and rolling wooded 
hills all around. About a mile from the plant, I 
spotted a super golf course! 

When | asked Bob Jarrett about outdoor 
activilies, he said there was wondertul fishing 
boating and swimming in the Finger Lakes, 
about 25 to 30 minutes’ drive. (Lots of West 
inghouse folks have summer cottages there and 
commute to work) 

“Well, to make a long story short, | received 
an offer through the mail in a few days that 
seemed mighty attractive. When I took Marge 
and the kids to see what Elmira was like, they 
fell in love with the plac e! 

My work at Westinghouse this past year 
has been richly rewarding. Plenty of design 
problem to challenge my enqgimnecring training 
and expenence Working together as a team 
my colleagues and | are making significant con 
tributions in the held. I'm finally advancing my 
engineering career 

<3 \s for Marge and the kids, let her tell about 
that 7 

“Well, like most en 
gineer's wives, I'd be 
willing to live wher 
ever Jim's work took 
him. But when Billy 
and | inda came along 
different I 


wanted them to grow 


it va 


in a community 
vhere there were good 
chools, churches, and 
clean wholesome surroundings 

When Jum accepted a position 
Westinghouse Electronic Tube Division and e 
moved to Elmira, | knew we had found exactly 
what we wanted 

Everyone seemed so friendly and anxious t 
help us get acquainted. The folks at Westur 
house helped us locate a darling little home 
nly 6 minutes drive from doorstep to plant! 


| we rv ( » wom the Newcomers Clul 


i 


EMPLOYMENT OPPORTUNITIES 


, | got acquainted qui kly \nd we were 
soon made to feel at home m one of the many 
churches 

Elmira 16 large enough to have all kinds ot 
organizations and cultural interests com 
Theatre 


munity concerts, Littl camera club 


bird-watching, bowling, sailing, hiking and 


bridge Yet, it's mall enough to be close to 
fields and forests 

Jim seems so much more relaxed now He's 
working hard at Westinghouse because he loves 
it, but here he can enjoy the things he was 
missing in the ‘big enty 

I've found many fine places to shop 
modern department stores, super-markets, and 
everything! Our living costs are down, too 
Jim grew a grand vegetable garden in our back 
yard and I'm getting interested im raming 
flowers 

“Both the children have grown taller and 
huskier since we left the ‘big city’, and they've 
lost thei high strung temperament 

“This is real family living, and we are all 
growing ‘roots in the community thanks to 
Jim s decision to work at Westinghouse 2 


If you are interested in advancing your 
career in the electronics held, we invite you to 
submit information which may lead to an inter- 
view. At present we have opportunities for 
engineers in Tube Design and Development for 
Microwave Tubes, Receiving Tubes, Pickup De- 
vices, Power Tubes, Cathode Ray Tubes ; Ap- 
plication Electrical Equipment 
Design, Manufacturing Engineering, and Glass 
Engineering. 


Engineering, 


In submitting information concerning your 
background, phone collect to Westinghouse 
Electronic Tube Division, Elmira 9-3611 and 
ask for Robert M. Jarrett. (After 5 p.m. or 
weekends, phone collect Elmira 9-2360). If 
you prefer, write a letter to Mr. Jarrett, Dept. 
Q)-22, giving basic information, and ask any 
questions you wish 





EMPLOYMENT OPPORTUNITIES 


RAYTHEON 





The 

Radar Department 

of Raytheon’s 

Wayland Lab 

is engaged in 

numerous vast projects, 
including the . . 


126-A BOMBER DEFENSE MISSILE SYSTEM 


We have challenging and lasting positions for Systems Engineers and 


Design Engineers with eperience in the following: 


COMPUTER DESIGN 

RADAR SYSTEMS DESIGN 
GROUND SUPPORT EQUIP. 
MILITARY TEST EQUIP. DESIGN 


WAYLAND 


Send brief resume to 





INDICATOR DESIGN 
RADAR SYSTEMS ANALYSIS 
TIE-IN COORDINATION 
SPECIFICATION WRITING 


LABORATORY 


Radar Professional Personnel, 242--Raytheon Mfg. Co., Wayland, Mass 


more 


Z responsibility! — 


HRB is offering a challenge to 

electronic engineers and physi- 

cists who are able to accept 

mature responsibility on research 

and development projects. The 

creative mind will find academic 

freedom, complete management 

encovragement and full respon- 
sibility on a task. Excellent sal- 
ary and generous company ben- 
efits. ‘ 


For application form, write: 
Technical Personnel Officer 


Haller, Raymond & Brown, Ine, 
-, State College, Pennsylvania 
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ELECTRICAL 


ENGINEERS 


Challenging positions open for high 
caliber Electrical Engineers to work in 
interesting research and development 
programs in instrumentation and cir- 
cuitry. 

We offer an opportunity to do non- 
routine research with some of the lead- 
ing engineers in the field. This is an 
opportunity to be creative and experi- 
ence satisfaction of accomplishment and 
contribution. 


Excellent employee benefits, good 


salary, and working conditions. Please 
send complete resume to: 


E. P. BLOCH 
ARMOUR RESEARCH FOUNDATION 


of 
ILLINOIS INSTITUTE OF TECHNOLOGY 


10 West 35th St 
Chicago, IMilinois 


Opportunities also available in 
TUSCON, ARIZONA 




















Electronic Engineers 


Mechanical Engineer 
Advancement... Security 


... Responsibility 


Professional personne! needed at all 
levels to fill responsible openings at this 
steadily expanding Division of Bendix 
Aviation Corporation. It's your chance to 
get specific assignments at the peak of 
the art in ELECTRONICS and MICRO 
WAVE DEVELOPMENT and DESIGN. Good 
salaries, all employee benefits, ideal 
suburban living conditions, Whether you 
be a Department Chief or a Junior 
Engineer with less than one year's ex 
perience, we have the opening and the 
shoes for you to fill 


Address: Chief Engineer Dept. 


Bendy). 


AVIATION CORPORATION 


York e 


DIVISION 





/ 







York, Penna. York 47-2611 









WOW TO BE THE HAPPIEST CREATIVE 

ye ENGINEER IN CALIFORNIA 

ay Engineers (E.E., M.E., Mtg. Sales) can 

Ht ¥ have the kinds of jobs that creative 

A men dream about. Top salaries and 
b\ benefits. Suburban locations in Fuller- 
iii\\ o)/ ton, Newport Beach, Richmond, or 
iS sPalo Alto 
Write Beckman instruments, inc., 2999 W. 6th Street 
Los Angeles 5, California. Ask for Career File 52-11 


ELECTRICAL 
ENGINEERS 


¢ increasing the scope of our research 

engineering and offer a new challenge to 

e with ambition, incentive and ability. We 

work on complex electrical and electronic de 

vices integrated into over-all automatic control 

systems for Aerial photographic and naviga 
tional use 


Pxcellent facilities and opportunities are avai 

able to men with an B.B. degree or equivalent 
and 2 or more years experience in design and 
development work on equipment that performs 
complex functions with a minimum of space 
and weight 

We are a world leader in the application of 
electro-mechanics to finished instruments and 
we are vitally interested in men seeking ident 
ity with a fast-moving engineering group 


Send reply and resume to Chef of Engineering 


CHICAGO AERIEL 
INDUSTRIES, INC. 
1980 N. Hawthorne Ave. 
Melrose Park, tll. 
(A western suburb of Chicago) 


PS. We are also interested in M.E.’s, Physi- , 
cists and Experimentalists 
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ENGINEERING 
DEVELOPMENT 


Argonne National Laboratory 

es eu hm aL 
5:1 ratio, 10 fuel plates and 

5 dilution plates per fuel can 


BASIC RESEARCH 


The crystal table and the optical system of the 
Camas Ce ee Se eee 


... 70 million dollars in facilities... devoted to sig- 

ewe, nificant basic research and engineering development 

Facilities ... actively supporting the individual investigator 
as well as the engineering team... 


of Unique research tools and machines that have 


attracted world-wide attention... facilities that 
° promote a continuous expansion of theoretical and 
Leadership experimental knowledge ... convenient technical li- 
braries and machine shops located throughout the 
site... complete facilities for processing technical 

papers 


Now expanding our staff for the first time in a 
number of years... Argonne offers Physicists, Chem- 
ists, Biologists, Metallurgists, Chemical Engineers, 
Mechanical Engineers, Electrical Engineers an op- 
portunity to become associated with the nation’s 


enior atomic energy center. 


Ahi OWE Professional Personnel Office 
: - fLY P.O. Box 299 
J e 


Lemont, Illinois 


NATIONAL LABORATORY 





EMPLOYMENT OPPORTUNITIES 



















GOODYEAR 
ATOMIC CORPORATION 


POSITIONS NOW OPEN 
IN 
PLANT ENGINEERING 


PRODUCTION 
DEVELOPMENT 


Continues it’s policy of 
Dynamic Leadership 


in Electronic Development 


Challenging Research & 
Development Positions For: 
ELECTRONIC ENGINEERS 
Airborne Electronic & Missile Systems 





Equipment FOR 
Analog Computers . Magnetic Storage ENGINEERS 
— | Oe CHEMISTS 
Se. TECHNICAL WRITERS 
From Junior to Supervisory STATISTICIANS 
PHYSICISTS 


Field Service Representatives 


te represent AVION at permanent field loca- 
tions. Work will consist of design, maintenance 
and liaison with the customer, QUALIFICA. 
TIONS: Experience in one of the following: 
Rader; Computers; Fire Control Systems; Servo- 
mechanisms; Magnetic Amplifiers. 


Top Per Diem @ Travel Allowances 


Positions Open on Several 
Levels of Responsibility 


Forward Comprehensive 
Resume To: 


EMPLOYMENT DEPARTMENT BB 


GOODYEAR 
ATOMIC CORPORATION 


BOX 628, PORTSMOUTH, OHIO 


AVION DIVISION ia, 


RATE RE are te ee Te 









Call or write: 


Technical Employment Dept. 
Every inquiry will be answered 


ACF INDUSTRIES. INCORPORATED 


Route 17, Paramus, New Jersey COlfax 1-4100 


ELECTRONIC 
ENGINEERS 


c 
| 

| 

| 

| 

| 

PHYSICISTS 
| Want an opportunity 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


Our Virginia Piani: North Pitt Street, Alexandria, Va 


RRR RR, 


ENGINEERS & PHYSICISTS — 
small expanding company 
engineer owned and operated 
location—Cambridge, Massachusetts 


to advance rapidly in 
electronics? We need 
good men and we'll 
pay for them 





A 


Reply in confidence to: 


GEL offers excellent opportunities to individualists who desire 
professional growth, responsibility, and good salary. Positions 
now available at all levels for electronic and mechanical engi- 
neers in the following fields: 

Servos Receivers 

Antennas Countermeasures 

Microwaves Electronic Packaging 

Pulse Circuitry Pedestal Design 


For further information—-contact: L. Billig, Chi. Eng. The Standard Oil Co. 


GENERAL ELECTRONIC LABORATORIES, INC. | Ohio 


18 Ames St. UN 4-8500 Cambridge, Mass. 





Rsdenienanisiidinane aeseonemuipicenenmainsiatinis 
"NMA 


Requires one Analog Computer Engi 
neer for the Process Engineer Division 





with ability to program and maintain a 
100 Amplifier Differential Analyser. This 


new facility offers opportunity for quali 
NEED ENGINEERS fied person 


Place an “Engineers Wanted” advertisement in this EMPLOYMENT OPPORTUNITIES Salary—tiberal Benefit Plans 

section. It’s an inexpensive, time saving method of selecting competent personnel for Write: Mr, C. A. Bruggers ; 
every engineering job in the electronic industry. The selective circulation of ELEC- Rm. 1737G—Midland Bidg., 

TRONICS offers you an opportunity to choose the best qualified men available through- Cleveland 15, Ohio 

out the industry. 
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Do you eat and sleep electronics? 


Do you try to keep abreast of the advancements in 
the electronics industry? 


Do you want to develop your own talent in a rapidly 
expanding electronics industry? 


Then consider employment at Hoover Electronics— a 
company with many diversified activities in electronics, 
including: 


SPECIALIZED TEST EQUIPMENT 
ELECTRONIC RANGING EQUIPMENT 
RADIO NAVIGATIONAL AIDS 
INDUSTRIAL ELECTRONICS 
COMPUTING EQUIPMENT 
MISSILE GUIDANCE 

SYSTEMS ANALYSIS 
INSTRUMENTATION 

RADAR SYSTEMS 

RADAR BEACONS 

SERVO SYSTEMS 

TELEMETRY 


EMPLOYMENT OPPORTUNITIES 


+. Sar: 


The Hoover Company, with its world-wide position 
and reputation in the manufacture of electric appli- 
ances, dates back to 1908. To supplement its vast 
field of manufacturing. The Hoover Company selected 
a group of specialized engineers and they are known 
as the Hoover Electronics Company—a subsidiary of 


The Hoover Company. 


The home plant of Hoover Electronics Company in 
Baltimore will be a 110,000 sq. ft. daylight plant with 
all modern conveniences including air conditioning, 
modern restaurant, and other conveniences to provide 


the ultimate in working comfort. 


If you have had engineering experience in any of 
these fields forward a summary of your background 


to the Personnel Director. 


HOOVER ELECTRONICS CO. 


3640 WOODLAND AVE. - 


SUBSIDIARY THE HOOVER COMPANY 


A ESE eS 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS 


Brown Tustruments Dictation 


OFFERS EXCELLENT OPPORTUNITIES IN 


RESEARCH — DESIGN and DEVELOPMENT 
APPLICATION and SYSTEMS ENGINEERING 


Openings for ELECTRICAL ENGINEERS, MECHANICAL ENGINEERS, PHYSICS 
MAJORS, in all phases of Industrial Instrumentation, including Automatic 
Data Processing and Nuclear Reactor Controls. 


Opportunities permit designing and working with equipment from the initial 
ordering through development to actual operational checkout. These 
positions offer excellent potential for men with ambition and inventiveness. 
Positions provide prestige and benefits offered by one of the leaders in 
INDUSTRIAL AUTOMATION, 


CONTACT OUR REPRESENTATIVE 
MR. D. R. GARVEY 


HONEYWELL 
BROWN INSTRUMENTS 


Wayne & Windrim Avenues Philadelphia 44, Pa. 





GAMBLE? 


sure... 


if the odds are in YOUR favor... 


DECISION/INC — nationwide specialists in recruitment of engineering 
personnel —-have an active and enviable record in developing jo 
opportunities for men who want bigger salaries and a chance for 
greater personal achievement. 





DECISION/INC is retained by more top-ranking firms 
thruout the nation than any other organization to find the right 
man for each job. 

This confidential service costs you nothing. 


It takes TIME—MONEY—EFFORT to improve your job situation. If you 
are an engineer or scientist, particularly in the ELECTRONIC—AERO- 
NAUTICAL Or GUIDED-MISSILD field, DECISION/INC will do this quickly, 
effectively at no cost to you. 


HOW? After a study of your outlined objectives, our 
placement specialist develops a plan “tailor-made” for you— 
which includes a resume of your experience... and then a review 
by selected companies leading to confidential interviews at your 
convenience and our client’s expense. 


NOW is the time for DECISION! 
All you do Now is... send us your name, 
home address, job interest or title. We 
take it from there. 

Write or phone: 

OLIVER P. BARDES, President—DECISION/INC 

1440-41 FIRST NATIONAL BANK BUILDING 

CINCINNATI 2, OHIO GArfield 1-1700 

Publishers of the authoritative ENGINEERS’ JOB DIRECTORY 








CLA ance at— 


OFFERS TOP 
OPPORTUNITY | 


Electronic En gineers 
Physical Chemists 
Physicists 


If you have a degree and experience 
in: Design and development of ap- 
proved electronic components 

Knowledge of dielectrics and chem- 
istry of dielectrics and insulators 

Molecular engineering circuitry 
and electro-mechanical devices for 
aircraft—Development of gas tubes 


Glass and/or ceramic to metal 
seals—CONSIDER 

GLA engineers enjoy unusual individual 
freedom while working for a growing and 
progressive company near New York's 
famous vacationland Salaries are com 
mensurate with experience and ability 


Send resume Attn; 


Mr. R. E. Powers, Personnel Manager 


General Laboratory Associates, Inc. 


Plant #2, Norwich, New York 


ENGINEER 
MICROWAVE 
COMPONENTS 


We are looking for a young engi- 
neer or physics major who has 
had 2-5 years of responsible 
experience as a designer of 
microwave components for radar 


systems. Related experience in 
the development and design of 
high power microwave duplexers 
is desirable. This position offers 
rapid growth to the young man 
who can prove his capabilities. 
Our location is in Suburban 
Philadelphia and we have com- 
plete, modern facilities. 


Arrange a confidential interview 
at your convenience. Call collect 

Mr. Brown, Moorestown, N. J., 
BElmont 5-5000. 


If unable to phone, write to 


Dept. VIOL, P-3193, Electronics 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y 
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ENGINEERS 


for immediate placement 


Engineering at NCR: 


1. Immediate, permanent positions in Mechanical 
Engineering, Electrical Engineering an Physics Research 
Divisions. 


2. Engineering project work in Adding Machines, 
Cash Registers, Accounting Machines, Computers and 
related Data Processing Equipment in Dayton, Los 
Angeles, and Ithaca, New York. 


3. Opportunities in design, development, produc- 


EMPLOYMENT OPPORTUNITIES 


ELECTRICAL ENGINEERS 
MECHANICAL ENGINEERS 
ELECTRONIC ENGINEERS 


COMPUTER ENGINEERS 
SOLID-STATE PHYSICISTS 


tion-engineering and packaging of mechanical, elec- 
tronic, and electromechanical devices. 


4. Some experience in development, design, and 
application of high-speed, light-weight mechanisms of 
the intermittent-motion type; or, experience in digital 
devices and components, is desirable, but not essential, 


5. Ample training and indoctrination is available 
to all employees. 


As an NCR engineer you, with your family, will enjoy: 


1. UNLIMITED OPPORTUNITY in the broad, ever- 
expanding field of Business Machine Engineering and 
Research 


2. AN EXCELLENT SALARY, plus exceptional bene- 


fits of lifetime value for you and your family 


3. A RECREATIONAL PROGRAM for year-round 
enjoyment of the entire family, including a new NCR 
Country Club with 36 holes of golf, and a 166-acre 


employees’ park for outings with swimming, boating, 
and supervised play for the children 


4. LIVING IN DAYTON .. . considered a clean, 
attractive, progressive city with outstanding school 
facilities. 


5. YOUR WORK AT NCR with its friendly, family 
atmosphere, with its employee morale at a very high 
level, and with people who, like yourself, have decided 
to build their professional future with NCR. 


ACT AT ONCE —Send résumé of your education, experience and 


geographic preference to: 


EMPLOYMENT DEPARTMENT, TECHNICAL PROCUREMENT SECTION 4 


NATIONAL CASH REGISTER COMPANY 


Dayton 9, Ohio 


* Trade-Mark—Reg. U. S. Pat. Off 
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ENGINEERS 
. s exceptionally 
ec rica ngineers well-qualified in 
ELECTRONICS 
| ’ 
WE WILL TRAIN YOU IN THE | YOU'LL FIND THE JOB 
FIELD OF SERVOS AND CONTROLS WORTHY OF YOUR ABILITY 
An opportunity to broaden your experience while working on high at the Electronic Division of the 
speed aircraft, missiles, or the EARTH SATELLITE. COMPANY Suis dinates Cian 
SPONSORED EDUCATION PROGRAM. You will be trained in one ‘ 
: If you have about seven years 
of the following fields: experience in the selectrion, de 
velopment and preparation of 
complex electronic equipment... 
SERVO ANALYSIS if you can apply electronic pulse 
ANALOG COMPUTERS toenenanas “ pd were 
to varied and unusual problems in 
AUTO PILOT DESIGN & ANALYSIS the field 
if u'd lik join a progressive 
INERTIAL NAVIGATION company that will appreciate your 
SATELLITE CONTROLS ro and reward it accord 
MAGNETIC AMPLIFIERS look into this opening 
with OTIS! 


; Your application will be held 
Contact Professional Employment Office in strict confidence 


Write te 


T WILLIAM 8. DeFRANCIS 
MAR IN ELECTRONIC DIVISION 
OTIS ELEVATOR 


Company 


BALTIMORE 3, MARYLAND 35 Ryerson St., 


Brooklyn 5, N. Y 











te te te te a a a a a a a a a a a a a ee a a a a a a a a 


Engineers Needed for Research 
and Development Positions in the 


MICROWAVE 
TUBE 
ENGINEER 


Our Range Product Engineering 






Design of electronic instrumentation for underwater Liberal 






ordnance, including high gain amplifiers, conven- 







s 
; : 7 Section is engaged in advanced 
tional filters, power amplifiers, oscillators and detec- Vacation electronic research that will revo 
. . lutionize traditional homemakers’ 
tors in the ultrasonic range. Policies ways. Within five years we expect 





our activity to triple. This means 
an excellent opportunity to start 
and grow with this program. 





Analytical and experimental treatment of scientific 
research problems in the fields of hydrodynamics, 


Opportunities 





Heavy background in the design 





for. ove ° and development of microwave 
graduate acoustics, electronics, network theory, servomechan- sower tubes te werk om new hone 
: ‘ . : : ; | appliance of electronic nature is 

study isms, mechanics, information theory and noise analysis yeaulred, oiun conatherable knew. 
in i nalogue and digital computations, edge of tube characteristics, tube 

clud ng analog Q 9 P materials and properties, manufac- 






turing techniques, and basic design 
principles. Must be able to design 
new approaches and direct and 
coordinate development and evalu- 








Design of transducers, fundamental problems in 








underwater acoustics involving transmission, attenua- Excellent | ation activities 
tion, reflection, etc. Problems in sound control and Working eins’ ical amen, eelek, Gniatiithed ‘wane 
noise reduction. Acoustical aspects of systems re- ond to none. . . with associates 
C diti of repute . and have every op 
search including operations research and feasibility on ons portunity to advance into manage- 
. ment or further specialization 
studies, We're located in a central south- 









ern city, one of the finest in 
America for leisure, culture and 
an all-around family way-of-life 
Excellent starting salary 


Send Resume to ARNOLD ADDISON, Personnel Director 


THE PENNSYLVANIA STATE UNIVERSITY 
ORDNANCE RESEARCH LABORATORY 


UNIVERSITY PARK PENNSYLVANIA 


For further information send 


resume in confidence to 


P-3229, Electronics 
520 N. Michigan Ave., Chicago 11, Ill. 
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EMPLOYMENT OPPORTUNITIES 


V ELECTRONICS TEST EQUIPMENT ht | 
ENGINEERS 


¥ PRODUCTION ELECTRONICS PROJECT 
ENGINEERS 


Phone 


EMERSON-ELECTRIC 


OF ST. LOUIS 


Collect... 


for information about 






Exceptional career opportunities 


created by vital new projects and | paeticrsieanmanie 


planned long-range expansion in | ANDY DEPKE 
our Aircraft Division any Wednesday evening between 


8-10 p. m. Eastern Daylight Time 


Wherever you are, we'd like to talk to you personally. Telephone us 7-9 p. m. Central Daylight Time 
..collect...from the comfort and privacy of your own home, for a 6-8 p. m. Rocky Mountain Daylight Time 
friendly and informal discussion about your future, and the unprecedented ; 
opportunities now awaiting you at EMERSON-ELECTRIC. 5-7 p. m, Poditic Gaylight Time 
EMERSON-ELECTRIC is a medium size company (5000 employees, 700 ot COlfax 1-3484, ST. LOUIS, MO, 
engineers), and a national leader in the design, development and produc- ae. 
tion of supersonic airframe sections, missiles, electronic fire control systems a a | 


and aircraft components. You'll be an important part of a team working on 
bombers which will fly at twice the speed of sound, plus other aircraft of the next decade. 


Our Commercial Division, established in 1890, produces a comprehensive line of fans, motors, air conditioners 
and power tools. This perfect balance of aircraft, electronic and consumer production assures you of security and 
permanency in your career at EMERSON. 


We're ideally located in a pleasant, suburban residential area, and our working atmosphere is relaxed, 
informal — and efficient. 


Benefits include unusual salary arrangements, 48-hour week, rapid advancement, fully paid transportation and 
moving expenses to St. Louis, group insurance and pension plan, and many others. 


This is opportunity—awaiting your call. Let us hear from you. Or if you prefer, write us and include a brief resume 
of your education, business background and approximate salary requirements. 


AIRCRAFT DIVISION 
sai 
ELECTRIC 


ST. LOUIS 21, MO. 






8100 W. FLORISSANT 
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iy 


ea? 
= PHYSICISTS 
neon 
=> (Cireuttry & Systems) 
— Unexeelled -opportunity te join a@ growing organization . Republie Aviation 
Ca Corporation's ELECTRONIC SYSTEMS ANALYSIS GROUP! We offer immediate 
a openings for engineers of physiciste with backgounds im the following fields oom) 
—— 
> ® Aircraft Navigation Systems = 
= © Aircraft Radar Systems 
ae? 
—> ®@ Aerial Reconnaissance 
— © ECM 
alee 
—= ® Infra-Red S 
—> @ Human Engineering and 
Cc = Cockpit Instrumentation => 
— Whether you're « “jack-of-all-trades”, experienced im several of these areas S 
c 4 or a “master of ONE”, a specialist in some particular area . SS 
— we'd be glad to discuss with you the prospects of a satisfying high-paid future at 
= 4 REPUBLIC Plus. our many employee benefits including company-paid hospitalize | 
—= tion insurance, surgical imeurance, accident, life imeurance, tuition (2/3), 2-Fold 
me | Version Plan, individual merit rated imereases and many others Long Island 
at living-~the most diversified way of life in Ameries . . . in sports and recreation 


in culture, in social pursuit, 


SPE FERALAS AVIAITIGSy 


FARMINGDALE, LONG ISLAND, NEW YORK 


= omomnuiomnianoninny 
ENGINEERING OPPORTUNITIES 


Aircraft Radio Corp., the industry's leader in avi- 
onics for over 30 years, has openings on its staff 
for forward thinking engineers in the following 
fields: 


@ TRANSISTOR CIRCUIT 
PROJECT ENGINEER 
@ SERVO AND INSTRUMENT ENGINEER 
@ ENVIRONMENT—TEST ENGINEER 
&@ COMPONENTS ENGINEER 


@ CHIEF ENGINEER TO HEAD SERVO AND 
INSTRUMENT DEPT. 


@ ADVANCED TECHNICIANS 


WRITE OR CALL COLLECT: Personnel Manager 


(> AIRCRAFT RADIO CORPORATION 


BOONTON, NEW JERSEY Deerfield 4-1800 Ext. 238 





Please send complete resume to; 


Mr. David G. Reid, Engineering Personnel Manager 














EMPLOYMENT OPPORTUNITIES 


La 








MICROWAVE TUBES 














KEY 
to your future 
SYLVANIA’S 
Microwave Tube 


Write Gordon McClure 


SYLVANIA ELECTRIC PRODUCTS INC. 


500 Evelyn Avenue, Mountain View, California 


ELECTRONIC DESIGNER 


Development and design of industrial 
measurement and control pment for 
the continual process industries. Unusual 
expanding firm 
growth through 





opportunities in a jan ne: | 
and industry tor persona 
technical “know how’ and hard work. 
BSEE or MSEE required. | to 10 years ex- 
pepenee. Servo and feedback experience 

ipful. Send resume to: 1205 Chesapeake 
Ave., Columbus 12, Ohio. 


eaasaaarian 


COMMUNICATIONS 
ENGINEERS and TECHNICIANS 


EXCELLENT SALARIES 
MINIMUM PREREQUISITES 


EE Graduat ith . 
ENGINEER © Graduates with 5 years 
TECHNICIAN 2 years technical school in 


communications and 3 

years experience 
Require installation adjustment and maintenance 
experience with communication receivers and asso 
ciated terminal equipment. Also, men with similar 
experience with high-powered transmitters, anien 
nas, transmission lines 

Maat be willing to travel in United States and 


Page Communication Engineers, Inc 
710 Fourteenth St., N.W., Washington 5, D.C 


NEED ENGINEERS 


Place an “Engineers Wanted” ad- 
vertisement in this EMPLOYMENT 
OPPORTUNITIES section. 
time saving method 


It's an 
inexpensive, 
of selecting competent personnel 
for every engineering job in the 
electronic industry. The selective 
circulation of ELECTRONICS offers 
you an opportunity to choose 
the best qualified men available 


throughout the industry. 
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BE HAPPY... 
-eeGO BERKELEY! 


‘ 
‘LIVERMORE 
owe ial 


If you've looked around much for a 
new job, you know some companies 
solemnly offer you the moon on a 
silver platter. At Berkeley, we're 
fresh out of moons. But we can de 
liver something you won't find every 
where—a first-rate place to work and 
live. You can relax here and find 
satisfaction in your work. Nobody 
breathes down your neck — all the 
stuffed shirts were kicked out long 
ago. This is a fast-growing company, 
and you'll have plenty of responsi 
bility and a chance to move ahead 
rapidly. Our engineers work in new, 
comfortable quarters, completely 
equipped for research and develop 
ment. You'll be paid well, share in 
the profits, and receive many other 
benefits. Most of all, though, you'll 
be happy you made the change 

We shouldn’t have to say much 
about the San Francisco Bay area 
If you like living, you ought to try 
it here. Our plant in Richmond is 
just 22 minutes from the nearest 
cable car 

Basically, we're looking for effec 
tive electronic circuit designers. We 
need analog computer design 
engineers, computer applications en 
gineers, field éngineers with trouble 
shooting experience, industrial 
systems engineers, and electronic 
technicians. Wc .lso need men with 
experience in new techniques, such 






EMPLOYMENT OPPORTUNITIES 





Picture of a young man 


Planning a 
Successful Future! 


Success doesn’t just happen to a 
company or to an individual. Success 
comes as a result of clear thinking and 
long-range planning. 

And that is just what the young 
engineer in the picture is doing. He 
is studying the many possibilities of a 
career in guided missiles. 

The book he is reading is entitled 
"Your Future in Guided Missiles with 
Bendix’’. It is one of the most complete 
guides to job opportunities in the 
guided missile field. It also contains a 


detailed background of the functions 
of the various engineering groups such 
as systems analysis, guidance, tele- 
metering, steering intelligence, com- 
ponent evaluation, missile testing, 
environmental testing, test equipment 
design, reliability, propulsion and 
other important engineering 
operations. 

Here is exactly the type of informa- 
tion that every ambitious engineer 
should have if he is concerned about 
his future. A copy of this thirty-six- 
page book is available to you. Just 
fill in the coupon. It may help you plan 
your successful future. 





as transistors or magnetics, and in BENDIX PRODUCTS DIVISION 7 

such specialties as microwave, ubf, MISSILE SECTION | 

nuclear radiation detection 403C, Bendix Drive, South Bend, indiana | 

For details, write or phone Please send me a copy of the book ; 

Harry McELroy, “Your Future in Guided Missiles.” | 

Personnel Director i 

| Nome ___ 

B rk le division Prime Contractor Address | 

‘ e e Y sccxman INSTRUMENTS INC for | City = | 
RICHMOND 3, CALIF. © LANDSCAPE 6.7730 1 State 

114 TALOS MISSILE |, SS eee 
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AN INVITATION 


TO ENGINEERS 
INTERESTED IN REAL ENGINEERING OPPORTUNITY 


To those who wish to explore, from a study standpoint, the newest in 

systems or missile guidance and radar—to engineers versed in circuit 

development and packaging or in hydraulic servo systems development 
we extend an invitation to look into a position at Sanders. 


Yes, we have educational programs, fringe benefits, liberal salary scales 
BUT, more significant, at Sanders can also be found a breadth and depth 
of technical progress that will keep you on your toes and contribute 
much to your career 


The pace is fast, the work demands high skill and competence, but to 
those who qualify Sanders can offer a direct road to professional success 


We think you'll also value—as we do—the relaxed living conditions 
here, in the beautiful New Hampshire hill country (less than an hour 


from downtown Boston), 


If you are an electronic or electrochemical engineer interested in real 
engineering opportunity, send your resume to D. H. Johnson 


ANDERS 
OCIATES 


NASHUA NEW HAMPSHIRE 


Microwave Design Engineer 
to $12,000 


Capable of design and development of micro- 
wave components. Background in antennas, 
couplers, mixers, oscillators, phase shifters, TR 
devices or similar complex electronic compo 
nents desired. 


You'll work with a major company that has 
made many contributions to the field of ad- 
vanced military electronics. 

Location: Resort area in upper New York 
state, center of year-round outdoor recreation. 


Reply in strictest confidence to; 


P-3230—Electronics 
Class. Adv. Div., P.O. Box 12, N. Y. 36, N. Y. 


s i 


FOR RATES OR 
INFORMATION 


About Classified 
Advertising 


Con lact 
by # Whe Graw -. Hill 
ffi e Tiisiel You. 


ATLANTA, 3 
1321 Rhodes-Haverty Bidg 
WAlnut 5778 


R. POWELL 


BOSTON 16 
350 Park Square 


HUbbard 2-7160 
H. J. SWEGER 


CHICAGO, 11 
530 No. Michigan Ave. 
MOhawk 4-5800 


W. HIGGENS J. BRENNAN 


CINCINNATI, 37 
1825 Yorktown Rd. 
Clifton Village, Apt. 2 
REdwood 1-3258 


G. MILLER 


CLEVELAND, 15 _ 
1510 Hanna Bidg. 


SUperior 1-7000 
W. SULLIVAN 


DALLAS, 2 
Adolphus Tower Bldg., 
Main & Akard Sts. 


Riverside 7-5064 
G. JONES 


DETROIT, 26 
856 Penobscot Bldg. 


WOodward 2-1793 
W. STONE , 


LOS ANGELES, 17 
1125 W. 6th St. 


MAdison 6-9351 
C. W. DYSINGER 


NEW YORK, 36 
330 West 42 St. 
LOngacre 4-3000 


R. LAWLESS 
R. HATHAWAY 


S$. HENRY 

D. COSTER 
PHILADELPHIA, 3 
17th & Sansom St. 


Rittenhouse 6-0670 


E. MINGLE H. BOZARTH 


ST. LOUIS, 8 
3615 Olive St. 
JEfferson 5-4867 
W. HIGGENS 
SAN FRANCISCO, 4 
68 Post St. 
DOuglas 2-4600 


R. C. ALCORN 
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Engineers 
ave always 


een VIPs 
at GPL 


At General Precision Laboratory 
engineers are very important people 
indeed. They have always been—in this 
advanced electronics organization that 
was founded by top scientists and has 
been run by them ever since. 

As you would expect with this type 
of management, the basic operating 
policies of the Lab put continuing 
emphasis on availability of the most 
advanced equipment ... small research 
teams that give every man a chance to 
show what he can do.. . following each 
career closely ... prompt recognition. 

The brilliant work of its engineers 
has brought the Company into front 
rank in little over a decade. A few 
notable GPL achievements: airborne 
navigation systems that are the most ac- 
curate in operational use today 
stereophonic sound reproduction equip- 
ment that pumped fresh life into the 
motion picture industry . . . closed-circuit 
television systems so flexible and so 
simple that they find new fields of use- 
fulness every day. 

Success means growth—growth in 
both the size and the range of our activ- 
ities. We need more engineers and 
scientists with a solid background in ad- 
vanced electronics, creativeness and the 
perseverence and practical know-how 
that transform bright ideas into realities 

For such men we have unusual op 
portunities—opportunities that not only 
provide notable returns in pay and bene- 
fits now, but that also build lifetime 
careers. If you are such a man, we are 
interested in knowing about you—what 
you have done and what you hope to do 
Write Richard E. Hoffman, Employment 
Manager. Interviews can be arranged for 
any time, including weekends. We will 
pay expenses of qualified applicants 

Currently, GPL seeks engineers in- 
terested in: 

Missile Guidance, 
Radar Navigation 
and Bombing Systems 
(Doppler & Inertial 
Research * Development * Applications 
Systems Analysis * Systems Test 
Administrative Engineering * Mechanical Packaging 
Field Engineering * Technical Writing 
Component Specification and Test 
Production Follow-Up 


Computers * Magnetic Amplifiers 
Servos * Microwave Techniques 
Pulse Circuitry * Transistorization 


in semi-rural Westchester 
just one hour 


from New York City 





General Precision Laboratory 


incorporated 


63 Bedford Road, Pleasantville, N. ¥ 
4 @veeroraey oF 
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EMPLOYMENT OPPORTUNITIES 


TOP careers for TOP 
ENGINEERS 


at FIL 


One of the world’s great centers of 
electronic research and development 



























Top opportunities for achievement and recognition 
are available at Federal Telecommunication Labo- 
ratories, a division of the world-wide International 
Telephone and Telegraph Corporation. 

Here, a man works with the finest facilities . . . 
with recognized leaders in his field. As a part of 
FTL's long-range development program he has a 
dependable road into the future...a future of 
stability, achievement, and commensurate rewards. 

Why not write today for your copy of the booklet 
that tells the fascinating story of FTL . . . the broad 
and generous employee benefits ...the many op- 
portunities for permanence and satisfying progress. 


Interesting Assignments in: 


Radio Communication Systems + Electron Tubes 
Microwave Components ¢ Electronic Countermeasures 
Air Navigation Systems + Missile Guidance 
Transistors and other Semiconductor Devices * Computers 
Antennas * Telephone and Wire Transmission Systems 


eat 







FTL’s famed 
Microwave Tower 
—28 minutes from N. Y¥. C. 






ee ee ee 


MAIL THIS COUPON TODAY i 


Federal Telecommunication Laboratories i 
500 Washington Avenue, Nutley, N. J. 


i 

I 

Please send a copy of your booklet describing 

| opportunities at FTL. i 
i 

i 


Name. ; ia 


Address___.__ 


City Zone State 


Ri cuntuvesmamnpenbebiememetimmell 


Federal Telecommunication Laboratories 


A Division of INTERNATIONAL TELEPHONE 
AND TELEGRAPH CORPORATION 


OUT. 
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EMPLOYMENT OPPORTUNITIES 


ahS@ ite) Te 
aaa 8s 


MECHANICAL 
Tags 


@ For pulse, radar, microwave circuits, servo mechan- 
ism design to government specifications pursuant 
to long-term programs. 


@ For work on semi-conductor device development 
team, combining the fields of physics, machine de- 
sign, metallurgy and chemical processing. 


Good salaries... friendly management . . . maxi- 


mum opportunity for professional development. 


Our modern plants are located in the heart of the New York 
metropolitan area, close to centers of learning, culture and 
recreation. Full parking and transportation facilities available 


Send resume to: Mr. 8S. Winston 


RADIO RECEPTOR Co. 
240 WYTHE AVE., BKLYN, N. Y., EVergreen 8-6000 


OPPORTUNITY IN CENTRAL FLORIDA 


REPLIEB (Bow Ne 








ENGINEERS 
SCIENTISTS 


800 Client Companies 


Many Fee-Paid Opportunities 
in New York, New Jersey, 


Connecticut 


SUBURBAN 


EMPLOYMENT AGENCY, INC. 
100 W. 42 St., New York, N. Y. 















D. L. GOLAN, Director ’ 
Offices in Stamford, Conn. & N.Y.C 








2 SYSTEMS ENGINEERS 


This top rated company requires 2 systems engi- 
neers with 5 years’ experience in the elec. fleld 
This requires a knowledge of electronic circuits, and 
experience in design for mass production. Starting 
salary $12,000 per year. Co. pays agency fee and 
relocation expenses 


MONARCH PERSONNEL 


28 E. Jackson Bivd Chicago 4, Il! 





SENIOR ADMINISTRATIVE ENGINEER 
$18000 + 


Top notch firm is seeking capable Engineer to super- 
vise staff of 100 Prefer background in Military 
Electronics with broad Engineering and administra. 
tive experience Excellent advancement opportunt- 
ties in progressive organization. Relocation to the 
Sunny South would be necessary 

JOHN BALKANY 

6 N. Michigan Ave., Room 708, Chicago 2, Il! 


Addreaa to office neareat you 
c/o This publication Classified Adv. Dir 
NEW YORK: P. 0. Bow 12 (36) 
CHICAGO, 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Poat Bt. (4) 


LOS ANGELES: 1125 W. 6th St, (17) 


FOR ELECTRONICS AND ELECTRICAL ENGINEERS, 
PHYSICISTS AND MATHEMATICIANS Chiet 





POSITIONS VACANT 


Engineer-——Electrolytic Capacitors. 
Must be capable of designing complete line 
lf you would like to bring your family to Central Florida to live in the sunshine all hould be familiar with manufacturing tech 
year around, away from the ice and snow of winter-—-where you can swim, fish, water niques and control Will rey ort to Plant 
aki and boat... where it costs less to live and there are more opportunities—then Manager Location——-South-central Salary 
this is your once-in-a-lifetime opportunity. whe 7 ee e reply in confidence to P-3150, 
ec ronic 
We are a small growing company, owned and managed by engineers, with modern, 

newly designed, well equipped laboratory located in the beautiful lake region of Cen Electronics Production Man. Complete 
tral Florida. We have a limited number of openings for qualified creative and imagi charge of electronic sealing plastic film 
native personnel for work on challenging projects in the Electronics Systems field. diversified product P-3157, Elec- 

Sularies are paid commensurate with past experience and all engineers participate in tronics 


Liberal Profit Sharing Plan. Moving allowances paid. 
; . SELLING OPPORTUNITY OFFERED 
Submit complete resume giving details of past experience and educational back 


ground, Write: Representative Wanted: To enlarge and im- 


prove present representative organization 


prominent multi-division manufacturer of 
SYSTEMS [SB INCORPORATED —_ isto sinsatin 8 
2326 DIVERSIFIED WAY ORLANDO 3, FLORIDA Creed adene aateatk, ate, Want. Ge 


tronics 





POSITION WANTED 
EDWARDS 


EMPLOYMENT AGENCIES, INC. 
PXKRCUTIVES-—BNGINERRS 
73 Warren &., N.Y. 17, NY. © BA 7-3672 
ELECTRONIC AND MBOHANICAL EN- 
GINEERS for positions as directors, scien- 
tists, physicieta, staff, project, departmen- 
tal heads, designers 






















Capacitor Engineer availabie with thirteen 
years experience in major companies. Knowl 
edge of R. I Attenuation Filters PW-3082 
Electronics 


EMPLOY MENT 


ELECTRONIC Eng Assts 


Here's the way to get the job 
you want with one application 
Trainees, Juniors, Seniors, 
Evening Students 
No need to spend time, effort 
and money “shopping for a 

job. Apply just once—to us 
















for: guided missiles ° radar and we will conduct an individ 
analog computers . tubes ualized employment campaign 
eld _enginaering | © pulse 1600 clients “throughout \ the PROBLEM? 
communications © packaging os full information, contact i 
transformers © TV and radio MISS MORSE ; When you are in need of special- 
ized men for specialized jobs, con- 


tact them through an employment 
ad in this publication. 






transis © eavdio systems 
© instrumentation © 
microwave research & development 
Discreet service. Hundreds of client com- 
panies from coast to coast Mostly fee- 
paid positions. Send resumes. Confidential. 


LAWRENCE 


PERSONNEL SERVICE 


120 West 42nd St., N. Y. 36, N.Y. BR 9-3040 
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ELECTRONIC 
ENGINEERS! 


ARE YOU 
ENGINEERS ... 
OR TIME CARD 
NUMBERS? 


if you are tied up in red tape... if 
the scope’ of your work is limited 

if you can’t use your creative engineering 
abilities then MEMCO offers you 
a sound escape from stagnation and 
monotony 


AT 


MEMCO: 


every electronic engineer... 


® is encouraged to use his creative talents 
® works on all phases of his projects 


© is appreciated os an engineer, not as a 


replaceable cog in a big machine 
gets top pay and many benefits 


can build a sound, worthwhile future. 


For full details please write to: 


MARYLAND 
ELECTRONIC 


MANUFACTURING CORPORATION 
5009 Calvert Road 
College Park, Maryland 


(A suburb of Washington, D. C.) 
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EMPLOYMENT OPPORTUNITIES 


NEW opportunities at 
MOTOROLA in Phoenix 


sone ma VACATIONLAND 
(your family will love year-round outdoor living) . 


a 


WHILE YOU ADVANCE YOUR CAREER? \.® 


“” | 


sy 


Here are two of the country’s newest and most complete 
Electronic Laboratories; (1) our expanding Military Research 
lab. and (2) our new Semi-Conductor Division. Both offer 
outstanding career advantages... (see listing below). This 
is your opportunity to get in on the ground floor of a swiftly 
expanding company. You'll enjoy working in air conditioned 
comfort in the most modern and well instrumented labora- 
tories... with liberal employee benefits, including an attrac 
tive profit sharing plan and association with men of the 
highest technical competence 

Salary levels are open and commensurate with ability 
You'll like working with Motorola in Phoenix, where there's 
room to grow and it’s fun to live. 


MOTOROLA IN PHOENIX HAS OPENINGS FOR: 


Electronic Engineers, Mechanical Engineers, Physicists, 
Metallurgists, and Chemists, in the following categories: 


Research Laboratory Semi-Conductor Division 


Microwave Antennas 
Pulse and Video Circuitry 
Radar Systems Design 
Circuit Design 
Electro-Mechanical Devices 
Systems Test 

Transistor Applications 
DRAFTSMEN 


Transistor Application 
Transistor Devices 

Solid State Physics 

Physical Chemistry 
Metallurgical Engineering 
Production Engineering 
Transistor Sales Engineering 
Electrical Design and Layout 


for above positions write to; 


Mr. R. Coulter, Dept. A 
3102 N. 56th St., 
Phoenix, Ariz 


for above positions write to 


Mr. V. Sorenson, Dept. A 
5005 E. McDowell Rd, 
Phoenix, Ariz 


Excellent opportunities in RIVERSIDE & CHICAGO, too 


RIVERSIDE, CALIF., Exceptional openings in CHICAGO, IL., Challenging positions in Two 
Military Operation Analysis, Analog Computor Way Communications, Microwave, Radar and 
Flight Simulation, Digital Computor Analysia Military Equipment, Television (Color), Radio 
Microwave Systems, Servo Mechaniams, Missile Engineering Field Engineering, and Sales 
Systems, Aerophysics Engineering 


Write to Write to 


Mr. C. Koziol, Dept. A Mr. L. 8. Wrenn, Dept. A 
P O Box 2072 4501 Augusta Bivd. 
Riverside, California Chicage 51, Il. 


~~. 


.) MOTOROLA 


i 


Fg 
y 
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, 
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EMPLOYMENT OPPORTUNITIES 


sp tae | ig! gabon Te ee eR cc >" [PERSONNEL MANAGERS v 
{] . . 
Immediate opportunities in ; Looking for Engineers ee 
| ; ) | Technicians? 
) elect t | 
) e@ecrronic countermeasures | Write 
( 
Permanent positions of major _ iate with recognized leaders in the \) 
) responsibility. Work from initial electronics field. Ability rewarded. \ for free 
concept to finished product. Assoc- Excellent employee benefits. 
ova Ds copy of 
Immediate openings in Electronic Division: Ps 
“ 
a Be a aga RESERVOIR of ENGINEERS 
senior parang design | and design of elec- Fai TECHMICAL Wen 
esign through a t ic circui ngineers an technicians you 
De he oateton, want > ands are gathered in convenient, 


MIL Specifica- 
tions. 4 to 8 years 
experience. 


compact groups—as this 16-page booklet 
points out. 

it keys the job titles these men hold to 
the McGraw-Hill publications they read for 
on-the-job information. It explains how you 
can make contact. . . channel, concentrate 
your employment advertising to just the 
men with the job qualifications you 
want . . . without wasting advertising 
money for higher-priced space in publica- 


product. Prefer 8 
to 12 years expe- 
| rience. | 


engineers | phases to finished — @ngineers 


SoS OO 








i 


send detailed resumé to: 


OC] 
| Thompson Products, Inc. "? 





N tions with general circulation, in which you 
‘ Manager, Technical Placement 1-€ ] pay for perhaps 999 unqualified readers 
6410 Cedar Avenue e Cleveland 3, Ohie | at 1 who may meet your job require- 
) For more than 55 years, Thompson Products has been a leader in creative engineering \ Write for your free copy te 
and precision-manufacturing for aircraft, automotive and other diversified industries. \ Classified Advertising Division 
} | ELECTRONICS 
| , P. O. Box 12, N. Y. 36, N. Y. 





ele eee > >< > ee eee 


EDITOR WANTED 


for responsible full-time position on 


the editorial staff of NUCLEONICS 
NUCLEAR ENGINEER 


with education or experience in reactor technology or related work. Challeng- 
ing opportunity to keep in close touch with entire nuclear power field. Work 


with staff of technical specialists. 


SEND RESUME, SALARY REQUIREMENTS TO 1 


The Editor NUCLEONICS 


330 West 42nd St. © New York 36, N. Y. ’ 
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REEVES 


EMPLOYMENT OPPORTUNITIES 





REAC’ FIELD SERVICE 


ENGINEERS 
GRADUATES OR EQUIVALENT EXPERIENCE 


Electronic Technicians or Engineers, preferably 
with some experience in analog computers, mili- 
tary or commercial, who have a real interest in 
Field Service, including the Travei aspects, are 
needed for Computer Field Service. 


Here is an opportunity to join an expanding organ- 
ization with an exceptional reputation in the 
Electronic Field. 


The REAC (Reeves Electronic Analog Computer) Is 
the foremost general purpose computer widely 
used by industry and military installations. 


Free Hospitalization and Surgical benefits for you 
and your dependents. 


Excellent starting salary—opportunity to advance. 
No Overseas travel required. 


Interviews can be arranged in Mineola, L. |., N. Y. 
Daily until 6 P. M. 


REEVES INSTRUMENT CORP. 


Subsidiary of Dynamics Corp. of America 


Telephone or Write Mr. Waters 
East Gate Boulevard, Roosevelt Field, Mineola, L. |., N. Y. 
Ploneer 6-8100 


SREB 0 


Means to an Electronic En 





“CAREER OPPORTUNITY”...two words you see 


used every where 


WE USE THEM a lot at Electronics Park. But with 
this difference. To every man who comes to work with 
u eareer opportunity” has a specific meaning 


And for a very good reason 


ELECTRONICS PARK is where many new concept 
in electronics are born. The G-FE organization here 
is primarily in the business of designing and devel- 
oping neu thing component yatem equip- 
ments. Often a whole new product line results from 
applied research activities here and after prelimi- 


TO: GENERAL ELECTRIC in the field of . 








POR ONIAY” 


ineer at General Electric 


nary production and sales in this area, a new de 
partment is organized to handle it 
built in another area and a new management staff 


a new plant 
appointed to direct it 


AND MANY of the supervisory and specialist posi 
tions in such a new G-E department are drawn 
from the experienced development staff at Electron 
ies Park 


JOIN US NOW if you have a BS, MS or PHD de 

gree in Electrical or Mechanical Engineering or 
Physics AND/OR electronic experience, Send the 
coupon below or if you prefer, write us person- 
ally in complete confidence 





Electronics Pk., 
Syracuse, N. Y. 
ATT: Dept. 11-6-E 
Technical Personnel 


tam interested in... 


Advanced Development 
Design 

Field Service 

Technical Writing 
Sales 
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Military Radio & Radar 
Multiplex Microwave 
Mobile 
Communications 
Semiconductors 
Elactronic Components 
Computers 

Tubes & Antennas 
Television Receivers 
industrial Television 


NAME 


ADDRESS 


DEGREE 


GENERAL 


» ELECTRIC 
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BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 
UNDISPLAYED RATE DISPLAYED RATE 
$2.40 (effective Jan, 1957) a line, minimum 3 lines. To figure advance The advertising rate is $21.75 (effective Jan. 1957) per inch for all adver 
payment count 5 average words as o line tising appearing on other than a contract basis. Contract rates quoted 
on request 
BOK NUMBERS count as one line additional in undisplayed ads AN ADVERTISING INCH is measured Ye inch vertically on one column, 3 


columns—-30 inches—to a page. 
DISCOUNT of 10% if full payment is made in advance for four consecutive EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only in 
insertions of undisplayed ads (not including proposals.) Displayed Style 
Send NEW ADS or Inquiries to Classified Adv., Div. of Electronics, P. O. Box 12, N. Y. 36, N. Y., for December issue closing November Ist 


The publisher cannot accept advertising in the Searchlight Section, which lists the names of the manufacturers of resisitors, capacitors, rheostats, and poten 
tiometers or other names designed to describe such products 


ELECTRONICS CONTRACTOR 


T WANTS WORK 
f } Electronic sealing all plastics . . . diversified 
a products. Excellent facilities for research & 
development modern plant & equipment 
» CWW-3158, Electronics 


Class. Adv. Div., P.O. Box 12, N.Y. 36, N 















ENGINEERING DEGREES 
(Under and Postgraduate) 


We will buy the equipment listed below na dete 4. Shadi 
REGARDLESS of CONDITION! mephiadl Gatun the deta 


AMERICAN COLLEGE OF ENGINEERING 
Special Price Paid For R.C. 286 Antenno Box 27724(G), HOLLYWOOD 27, CALIF 





JUNCTION BOXES 


CBY-62018—-CW-22081—CBY-62008A—-CBY-23049 Superior Vacuum Tube Patents 


RELAYS Eleven U.S. Patents for sale or license. Cover 
superior, practical, standard vacuum tubes 
5059R—-5058-—-5055—-5053M—-5053—-Price Bros. Relay #10 for UHF, VHF, FM, TV, Radio, Power, Trans 


A-18259—Antenna Switching Relay Box—BG-AN-198—BC-408 mitting, Industrial Applications 
College Ave 
TUBES Se ee BINNEWEG TELEVISION Gaiiena''@° cain 


35T-——Eimac—53A—VT-127A—WL-530— 100TH—-250TH 
450TL—-7 50TH-—-1 5E 





TIME DELAY RELAYS 


TRANSFORMERS Hiydon 115v 60 cy. adj. in 5 sec. steps to 40 seo. 
D 163248—RET. D 163250—D 163254—D 162899—D 183254 Herden beet2: te with ta a 


D 165964—KS 9273—KS 9012—KS 9536—KS 9336 Oe ake of te ee ewes ae ran a 
KS 9608—KS 9602——-KS 9605—KS 9117—-KS 9607 EMPIRE ELECTRONICS COMPANY 





KS 8984—KS 9153—KS 8983-—-X 330005—A 14987 weno it ae aay ee one 


AIRCRAFT SPARK PLUGS 
RB-1 9R——RB-485$2-—-590 $2613 $2——-RB 5/2—-RD 5/3——RB 5/4 
RB 5/5——RB 23-R-——RP-43-S—-63-S * —64-S—LE-44—LE-45—-LS-48 





Special Purpose 


AND 
AC-181-——-AC-281—-RB-212 $2——-RB-312 $2-—-RC-9R——RS-14-1R toes 
RZ-14-R—R-214—RB 27-R—RB-23—RS 19-2R—RN-5/3 Transmitting Tubes 
CAP ELECTRONICS, INC. 
Will also purchase new or used magneto points. 83 Warren Street New York 7, N. Y. 


REctor 2-8078-9 





RADIO and ELECTRONIC SURPLUS 
: es we will pay you 
14000 Brush Street ¢ Detroit 3, Michigan 


, 00 
Phone: TOwnsend 9-3403 $675 cash 
for an AN/ARC-3! 


Similar fabulous prices 
for R-77/ARC-3 & T-67/ARC-3 






WANTED 
apy 0 13/T47A vrae BC-348 Ree'r Modified 


$! $ 26.00 
ART.13/T47 Transmit. BC-346 Reo'r Unmedi. 
12 fled § 30.00 


ARC .- | Transeoiver 
300.00 


BC-342 Reo'r 50 00 
RS/ARN.7 Radio Com. BC-312 Ree'r 40.00 
pase $17 6.00 ot ieee ind 50 00 

the to 
HM FiNNEGAN. 49 Washington Ave. Little Ferry.} 


WANT TO BUY! 


BC-224, BC-348 RECEIVERS 
ARC-3 BC-788 R5/ARN-7 










Phone us collect on ARC-3 com- 
ponents STanley 7-0406 


What else do YOU have? 
BC-788? 1-152? 






Cash or trade. Immediate action 


HARJO SALES CO. Dept. B 
503 N. Victory Bivd Burbank, Calif 





orry.N.}. 














SELL YOUR WAY TO WEALTH! 


“WANTED NEW SURPLUS WANTED—Surplus Military and Commercial Air- R5/ARN-7? RT-18/ARC-1? 
RADIO ite Stra", ART 13, DY-S1, APN-0 trans: TEST SETS TS? ETC.? 


elvers, test equipment, etc. | 


TRANSMITTING TUBES WANTEO—Electronic Tepes: Broadcast, transmit 


Any Quantity Types 695, 698, 652, 657" ing, receiving, Magnet rc » Kiys trons, miniature, 
sub- miniature, ruggedize - ete 


ARROW SALES, INC. Dept. E. 


Trans-International oe Inc. TOP PRICES PAID! FOR F ATTEST ch ECKS 
—s rite or phone R. Sanett, 460 oo 
62 Seaver 9. New Vere 5. res » N.Y. WéeRPX, 1524 8. Edris Dr Les Ang. 35, Calif 7 VARNA AVE,, NO. HOLLYW D, CAL. 





rh: Republic 5-0215 CTReatview 11-3856 





474 November, 1956 — ELECTRONICS 





SEARCHLIGHT SECTION 


SAVEON TUBES BRAND NEW TUBES cGuaranteeo TUBES 


— wus 


—_ « 


° a : cc 
2 C=“ OUKMOKMY—w=-VOSOUUSHSY=“WO“NnuUNn= == 


=o=8 = 


+o 


2C39A... 
2C39 sealed. 1 
2C40 


90 
.00 
15 
60 
.00 
85 
.60 
15 
.00 
10 
15 
00 
50 
25 
00 
50 
00 
50 
.00 
.00 
00 
00 
00 
15 
.00 
50 
.00 
25 
00 
25 
00 
50 
00 
20 
50 
00 
90 
00 
60 
00 
.60 
65 
40 
40 
.00 
50 
.00 
35 
90 
90 
95 
00 
.00 
75 
80 
15 
50 
50 
00 
50 
50 
00 
30 
00 
00 
95 
75 
00 


OMY 080 C1 


- 
= 
os 
- 


wre 
S2asss 


oS 
83s 


40.00 


5.00 


aa 
oo 


= 
Couuvnww 


= + se ee a. as 
w Sas8essssoseseseesss 
oucouwsuccoouuvso 


3330 
3331 
3K22 
3K23 
3K30 
4-65A 
4.1254 
4223 
4n31 
4097 
408 
435 
4527 
4539 
4534 
4142 
4/50 
4159 
4PREOA 
4X150A 
4X250M 
SARP1 
SADP1 
csr 
SaPeA 
SCPIA 
SCPTA 
SCPIIA 
sce? 
51-9 
5jP4 
51D5 
SIPIIA 
SAP 
SNP1 
SRAGY 
SRAWGA 
SR4WGY 
sY3WGT 
6ACTA 
6ACTW 
6AK5W 
6AN5 
6AR6 
6AS6W / 
5725 
6AS71G 
6AU6WA 
6BL6 
68M6 
6BM6A 


SESS Sw ewonw~-waSawn--38- 


SRS2SSSSSSSSSS3SSSSSSSsssssrsussss3ss3sssssssssssssssss 


~_—— 
~_— 


QK-62 
HY-65 


AAAS AAD EOD 


S222 =. 


www coau 


~ 
-~w 4+ +=]=We “WK tDUUTOBW!8e“90u545 


250TH 
250-TL 


ww 


Se 0 Dan ow1e-S355: 
S8SSSS SUSSSSISLILSS33S53S23333333 


QK253 


THIS 1S ONLY A PARTIAL INVENTORY 


Thousands of other types in stock. Send us 
your requirements. RECEIVING TUBES! We 
Carry a complete line in stock. Standard 


brands only. 
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5” DUAL GUN TUBE 


long persistency foce, P7 screen. 
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WITH US FOR YOUR REQUIREMENTS 


All prices F.O.8 
change without 


Los Angeles, subject to 


notice Minimum order 


$5.00. Check with us for items not listed. 
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PARTIAL LIST! 1,800 TYPES IN STOCK! 


WRITE US FOR LOWEST OPEN MARKET QUOTES! 


BROADCAST TUBES - RECTIFIERS & REGULATORS 
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POSSSSOSELO AOS 


$42.00 

70.00 

2.50 

2.00 1,00 
20.00 6232 60.00 


Los Angeles, subject to prior sale and change of price without notice 


V &H RADIO and ELECTRONICS 


2029-2047 W VENICE BLVD. LOS ANGELES 6, CALIF. REpublic 5-0215 


2 ee 


(fh i)8 8.8. 8)\8)8)8)\8 


A BARGAIN FOR YOU ina... 





Contiant Voltnge 


TRANSFORMER 


OVER 60% OFF... 


the factory price of a 1-input 
2,000 VA unit! And here's an- 
other bonus! This Air Forces 
2,000 VA overstock, Sola Cat. 
No. 30768, has 4 inputs! 90- 
125 V., 190-250 V., 60 cy. or 
50 cy. isolated secondary is con- 
stant 115.0 V. + 1% ‘hom no- 
load to full-load of 17.4 amp. Se, If you use 
it as @ 220:115 V. step-down. And slosh of 
the factory |-input price! 

Brand new in inal woed box. 4 cw. 

ft. Ship. wt. lbs. F.0.B. Pasco, 


iia ernest, G7 5 


(EXPORTERS: Note choice of 50 cycles.) 


THE M. R. COMPANY 
P. ©. Box 1220-8 Beverly Hills, Calif. 


BWAXABBAABABLRAAEEE 


SOLA 


End 
Fluctuating 


Line 
Voltage 
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ARMY GEIGER TUBE 





¢ Finest beta-gamma precision radiation detection 
tube Mak ultra ensitive uranium prospector 
Geiger Counter unit worth $100.00 Full instruc 


tions for constructing efficient counter-detector using 
tube plus few inexpensive components, 


( 8.50 SALE $1.39 
ULTRA-VIOLET (Black light) TUBE 


e Conduct fascinating fluorescent giow experiments 
with this tube in your home laboratory Operate on 


rmt 


Ppa 


110-" om resistor full instructions Rocks and 
minerals glow brilliantiy under black light 
valuable mineral deposits : = ead 
Cost $2.50 SALE, 49¢ Ppd 
LARGE AC SELSYNS , 
e Finest large 110-v 60-c powerful Sei ° 
syns Marvelous for experimental use 
Make wonderful wind direction weather ‘<< * 
unite Transmit mechanical motion elec- 
trically hun on emall AC generators, 
ote Many uses, Size 4”x6”. Wt. 8 ibs re 
each, Runs directly off 110-v 60-c. Govt. \' 
cost $79.50 each : Sethe," 








SALE, $15.41 per pair Ppd. or $8.00 each. 
SPEQIAL OF THE MONTHI 
T POWER RECTIFIER 

« New G.E. 115-v 60-c selentum rectifie 

unit Will supply DC voltaye for leby 

work, signaling, power supply systems. 
oo periments, radio and TV test »enches, 

e Furnishes pure well filtered direct cur 
rent adjustable from 25 to 210-¥v Also AC voltage 
adj. from 50 t 230-¥ Attractive cabinet Rough and 
fine adjustments 
Govt, Cost over $200 SALE $15.61 F.O.R 





BOAT & TRUCK ELECTRIC WINCH 
Operates from 6 or 12-v battery 
over 1000-\b. capacity 
e@ Powerful expensive fully revers 
ible Govt. ball bearing motor witt 
built-in 100-to-1 ratio precision 




































reduction gear. Gives smooth pow 
erful pull on winch cable 
e Hundreds of applications. Mount 
on boat trailer boat docks, raising at 
chors, et 
e ideal for trucks, farm equipment trai 
ers, industrial uses (ute labor loadir 
costs 90% Wt, 54 Ibs 17"x12"x8” 
Drum holds 40’ 4", or 7 3/16" cable 
Orig, Govt. Cost over §200 
P.O.8B, Lineol $46.71 
SURPLUS CENTER BUYS (Prepaid) 
e Gear Reduction Unit 85 wo 1 866 $8.91 
e Govt. Weather Unit ($125) 18.71 
e 6-Volt Electric Winch ($250) 48.71 
e Power Plants (110-v_60-c 1000-W 149.50 
e Weston 0-100 Amp DC Meter 8.71 
« GE. 0-300 Amp DO Meter 6.89 
e Triplett 0-15 Amp DC Meter 3.01 
2 Triplett 0-50 Volt DC Meter 3.96 
¢ Simpson 0-120 M.A. RF Meter 6.91 
e Westinghouse 0-35 M.A. DC Meter 3.91 
© On #100 KVA Variac (POR 39.20 
e Handset Holders Serew on desk 9: 
e Edwards AC-DC Bell (83.75 73 
e Laboratory Sensitive Rela $11.50 2.37 
e Relay Spring Adjusters (32.50) 7 
e Relay Gram Gauge ($7.50 2.91 
« Machinists Calipers, polished stainiosus 2.94 
e Telephone Line Test Phone Unit ($250 24.958 
e 110-v tw 20-c Telering (870 9.91 
« Federal Dual Amplifier-Nepeater ($150 19.76 
e Wire Chiefs Test Board (8 5 30.72 
ec A.B, Step-by-Step Switch (9105 15.89 
PERSONNEL CARRIER MOTOR 
m e Amazing buy! Use for golf cars 
=o factory personnel carriers, boys auto 
~ and 1008 other uses 
} . e Powerfi expens ball-bearing gear 
redu tor r on any 6-v or 12 
| stores tery werful high que 
Shaft speed 150-300 rpm Pull ines Easily rev bie 
Wt. 34 Ibs 
| Gov't cost over $200 Sale $19.46 F.0.8 
GEAR-HEAD MOTOR Pa 
Will operete damp - 
rote boat win 
locks doors 
rotate antenna arrays, 
e 9000 rpm all ball-bearing métor driving a worm gear 
. rotary double shaft. Very powerful due to high 1000 
to 1) reduction ratio, Output speed is 6-10 rpm. Will 
operate on 6 to 24 volte DC or 8 to 12 volts Af Fully 
reversible 
e Has limit witches to control limit plined 
dbl 8 ia’ dia Overal 9 ‘x4 
Marvelous equipment buy Gov r $100 
SALE eee $6.72 pre 
WESTON INDUSTRIAL TUBE TESTER 
« Blaborate exp late » tul tester. Model 
0Q2 Test hun of justrial, home 
receiver TV etk 
e Attractive oak case a’ x12 24 Three precision 
meters, rectifiers, et Work n 110” 60 Full i 
structions Slightly used—perfect Wt. 35 Ibe 
Govt. cost over 3100 SALE $14.90 F.0.B. Lineolr 
G.E. AMPLIFIER-RECTIFIER 
110.v 60-¢ electronic unit Push-pull amplifier 
Useful im tlaby control circuits In At 
control application, veltage applied t put will produce 
a DC voltage for motor or relay operation at output 
Ideal for study of Servo-Seleyn circuits, et 10%" 
Oe" x5" 
Govt, Cost over 6150...+6+ee0 SALE $6.96 Ppd 


DIAL TELEPHONE 


e Genuine Kellogg standard dial telephone 





} 

| Will work on any modern system eithe: 

| as main phone or as remote extension 

| phone 

| e Completely self contained transmission 

| cireuit, signal bells Fasy to connect. Complete with 
cord i 

| List $230.50 oses SALE, $13.01 Ppd 
ORDER FROM AD or write for big new 

| WINTER CATALOG 10008 of items! Motors, sporting 
goods, hand-electric tools, watches, et We pay freight 

| excent where stated P.O.B 

| “Nationally known—World famous’’ 





| SURPLUS CEN 
840 “O” ST., LINCOLN, NEBRASKA 
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COMMUNICATIONS EQUIPMENT CO. 





PULSE NETWORKS 











G.E. 26E3-5-2000-50P2T, 6KV E”’ circuit, 3 sections 
5 microsecond, 2000 PPS 50 ohms impedance $6.50 
G.E. £3E (3-84-8100) (8-2-24-405) 50 PAT: 3KV “RE” 
CKT Dual Unit; Unit | ections, 0.84 Microsec 
$10 PPS. 50 ohms imp; Unit 2, 8 sections, 2.24 micro 
sec, 405 PPS. 50 ohms imp $6.50 
H-616 10 KV, 2.2 usec., 375 PIS, 50 ohms imp. .§27.50 
H-615 10KV, 0.85 usec, 750 PPS, 50 ohme imp. .§27.50 
H-605: 25KV hy’ CKT 100 PPS, 50 Ohms 
Impedance, 5 sections $62.50 
7-5€3-1-200-67P, 7.5 KV h “ 1 Microseo, 200 
PPS, 67 ohms impedance ection $7.50 
7-5E4- 16-60, © KY I iit, 4 sections 16 
microsee, 60 PPS. 67 ob npedan $15.00 
7-5€3-3-200-67P, 7.5 KY Kk’ Circuit, microsec 
200 PPS, ohn imp. 3 sections $12.50 





PULSE TRANSFORMERS 


362-7150. Pr 50 ¢ See 











ndary 100 s, 12000v, 12.0 
Amp. Pulse: | r 2 usec, at 
du atio. Fitted w aghetron 
and bifila nding fila 
ment supply $32.50 
MAGNETRON PULSE TRANS 
Sued; p  ohma. 1600 ¥ 
pulse. Seconda p 250 or 
: ec: | Duty ratio is 0.00 
Kb i winding 2A 
RAYTHEON WX 4208E: PP ' ‘KV 0 USk« 
SA OKY AMI’ DUTY RATIO 400 CYCLI 
Fil. TRANS BUILT-IN $22.50 
WECO: D-163247 I Mod 4 f SCR $22.50 
GE K-2449A 
P ‘ ) KY 0 ot Imp 
Secondary KV, 450 ol 
Pulse engtr ) sec » ¢ ? 
PPS. PK I Out 740 KW 
I 1 amp $62.50 
GE #K.2748-A, et » 2 Ppa 
Pk. Pw it 2» KW pedance 
i 0 ol itpu r ‘ KV Pk. See, volt 
KV Pk B ‘ ated at Amp. Fitted with 
gnetron $24.50 
K.2745 Primary 28 KY ho %. Secondary 
‘ 16 KY ; |. Pulse length: 0.2 0 usec 
» 600/600 PPS. Pk, Power 200 oKW Bifflar: | 
Amp Ha bu n magnetron w $32.50 
K-2461-A. Primary: 3.1/2.6 KY FO ob line). Se 
onda ‘/i KY Hot vA ru Length 
usec @ 600 PPS. Pk. Power Out: 200/130 KW. Biflar 
] Amp Fitted with maar I ‘ $29.50 
K 35J45—Pulse Ir on: PRI KV PK Pulse Nega 
e, Bec: Pos, Pu 4 KV usec. and .001 DUTY 
RATIO $6.50 
54)318-1 wade Ratio 1, 1.10 uh wdg. 2.5 
hms DCR $3.50 
UTAH X.-1517T Dual Transformer ) Wades. per 8 
m 1:1 Ratio per sec MH inductance 50 ohme 
DCR $5.00 
UTAH X-150T-1: Two sectior Wades. per section 
l:1:l Ratio, 3MH, 6 ohms DCR per Wdg $5.00 
68G71t: Ratio: 4:1 P 200V, Bec V 0 usec Pulse 
2000 PPS O16 KVA $4.50 
TRI049 Ratio 2) I 220 MH, 50 Ohm ©. 0.75 H 
DCR 100 Ohn $6.75 
K .904695-501: Ratio 1:1. Pri. Imp. 40 Ohm. See. Imr 
mm OD Passe I ‘ isec with 9.05 Uuseo 
OW wee co windoais ode eSbSe couens cscseeoncenere $8.95 





3 CM ANTENNA ASSEMBLY: 
4 wde me 








h, operating pattern 

n both A ith and elevation tor Scan 

60 de at ‘CANS pe nute. Elevation Scar 
2 deg. Tilt. O 24 deg $35.00 

jom. Horn ’ h twist and 180 deg. bend 
With dieleet nd $22.50 
AT49/APR—Broadband Conica ( 00 MC, Type 
N Feed $8.95 
Diseone Antenna. AS 125 All 00-3200 nm Stut 
ipported pe w** Congr $14.50 
ASI4A/AP, ' CM pieb p¢ as plete « 
ength of coa and N”" cont 4.50 
AS46A/APG-4 Yagi Antenna element arra $22.50 
10’ Parabolic NKefle Spur Aluminur lish 10%” 
Focu $4.85 

AN/APA.12. Sect Mean adap f APS-2 radar 
( plete Kit $37.50 
LP-24 Alf 1 p e with glide-path tran tters 
MIN et 0-108 4F $32.50 
18” PARABOLIC DISHES, spun aiuminum, Focus ap 
prox. 8 inet $4.55 


VHF BUTTERFLY 
TANK 


ines 


i Butterfly tank unit: 7 


for f 





UNDERWATER MICROPHONE 






Model JR-1 Hydrophone is a piezo-electric device using 
an array of 20 barium titanate ¢ ders enclosed 
a rubber cylinder 46 inct L, nehe n 
ivity 105 db/microba , 
Frequency respo ps. Imped . 
0-150 ohma. The rt at rt. angles to axis 
iniform over an 60 deg. The Hydrophone 
may be operated at deptl ip to 1000 ft andg 
temperatures of C. to 38 deg. ( 52.50 





MAIL ORDERS PROMPTLY FILLED. ALL PRICES FO 8. NEW YORK CITY. M.O. OR CHECK. ONLY SHIPPING SENT COD 
RATED CONCERNS SEND P. O. PARCELS IN EXCESS OF 20 POUNDS WILL BE SHIPPED VIA CHEAPEST TRUCK OR RAILEX. 


343 Canal St.,New York 13,N.Y. Dept. [GEEM Chas:Rosen Phone:CAnal 6-4882 
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JAN TEST EQUIPMENT 


TS I3!AP. Signal source 9305-9445 me, 50 microwatts 





Comes with a wavemeter, thermistor bridge power 
meter, and calibrated attenuator. Oscillator is @ kly- 
stron type 723/a-b which may be internally (self- 
synch) or externally pulsed. Controls are provided for 
FM operation, variable pulse delay, pulse width and 
phasing. Operates from 115 60-800 cps. New $375 





TS 235 DUMMY LOAD: Provides excellent impedance 
match for peak powers of up to 750 kw. at .001 duty 
ratio. Frequency range 400-4,000 mc. Complete with 
blower $150 


R34/APR-2. Scan and search receiver; automatically 
cans the spectrum 90-1,000 me and records signais 

n paper strip. Can also be used for single-frequency 
ption. Operate 400-1600 eps. $295 


CBS TEST GEAR" 


HEWLETT-PACKARD 


320-A distortion Analyzer 
400-A vacuum tube voltmeter 
$25-B Noise/distortion meter 

430-B Wattmeter 


KAY ELECTRONICS 
Dual mega Marker Sr 
Mega Pix 
Mega Marker Sr 
Mega Sweep 
SL — 


INSTRUMENT 

2113 Signal Generator 

1211 URF Webbulator 
1900 RF Generator 
1212 RF Wobbulator 
12128 RF Wobbulator 

1902 AM/FM Generator 
1210 RF Webbulator 
15008 Wobbulators 

ee 


TEL 


Dumont 264B Voltage Calibrator 
Dumont 274A oscilloscope 
Ferris (08 Microvolter 
Ferris 208 Microvoiter 
Measurements Mod. 62 vtvm 
Measurements M 286 Balum 
Measurements 67 Peak VTVM 
RCA TX 6530A RF Attenuator 
RCA WR SIA FM Sweep Generator 
Syivania 400 oscilloscope 
Boonton Radio 2028 F M Sig. Gen 
Freed 1010 Comparison Bridge 
Freed (210A null Detector vtvm 
Gen Rad. 5468 Audio freq. microvotter 
Gen. Rad. 583A Output power meter 
Gen. Rad. 722-D Preeision condenser 
Gen. Rad, 731 B, modulator-monitor 
Gen. Rad. 7328 Dist. & noise meter 
Gen. Rad. 740 Capacitance Bridge 
Gen, Rad. 1021-P2 UHF Gen. & Pwr 
Gen. Rad. 715A Direet current Amp 
Gen. Rad. 1000-P6 Diode modulator 
Gen. Rad. 155! sound survey system 


‘A tortunate “buy'’ from tocal CBS mfr. enabies 
us to pass on tremendous savings to you!! All units 
are in used but excellent condition. Many more 
items, too numerous to list, are in stock. Write for 
further information 


ea Leet 


sup 





INPUT OUTPUT 
TYPE VOLTS AMPS VOLTS AMPS PRICE 
BDARES3 14 375 150 8=— $6.50 
35X-060 19 3.8 405 085 4.36 
DM33A 28 7 540 250 3.95 
B-19 12 94 275 119 6.95 
500 060 
DA-3A* 28 10 300 260 3.95 
150 010 
45 56 
PE73CM 28 19 1000 350 17.50 
BD 69 14 28 220 08 6.96 
DAG-33A 18 3.2 450 06 2.50 
BDAR 93 28 3.25 375 150 5.76 


t Less Filter 
+ Used, Excellent 
PE 94. Brand New 


INVERTERS 


800-18 Input 24 vde, 62 A. Output: 115 V, 800 ey. 7A 


* Replacement tor PE 94. 
$5.95 





| phase. Used, excellent $18.75 
PE.218H: input: 25/38 vde, 92 amp. Output 115V 400/ 
500 cy. 1500 Volt-ampere. New $32.50 
PE206: input: 28 vde, 36 amps. Output: 80 V 800 ey 
500 voit-amp. Dim. 13 x 5’, x 10%. New $22.50 
EICOR—ML 3011-5, Input: [13.75 V;: I8.4A, Output 
115 V/400~, 36, 0.95 PF 100 VA. New $59 
PU 7/AP, tnout: 28 vde/I60A. Output: 115 VAC, 400~, 
im. WO VA., 21.6 Amp. Volt. and Freq. Reg. Used, 
Exc $75 





COAXIAL RLF. FILTERS 


F.29/SPR-2, Hi- Pas with eH) Cut-off. Type 
‘ nput and output. 50 Ohms Z w § 
F-41/SPR-1, Hi-Pa th 1) me cut-off, Type **N’’ 
nput and outpu 50 Ohms Z $10.50 





Receiver 


400 CYCLE TRANSFORMERS 


MICROWAVE CAVITY 


front end cavity resonator: 
2700 t 400 me with a loaded 
Tw ohm, type N input 
Video output from N27 erystal. May 


be used at quarter wave $22.50 


(i,t to 1.4 hme) 


Tunes 
Q of 








(All Primaries 115V. 400 Cyctes) 





KS13101 0s G.SV/ISA, 6.3V/0.9A, 6.3V/0.4A, 

6.3V/0.2A 53.85 
KS15104 1450VCT 6.283A, 1050VCT 0.2174 7. 
KS9615 6.3V 4A, IV/AA 1.57 
KS9318 6.3V 4A, P/O R-55/ARQ.9 1.35 
KS9608 1233/.3SMA, 1140VCT.O7A 5.79 
352-0102 6.3V/2.5A 145 
M-7472426 1450V/1.0MA! 2.5V .75A! 6.4V/3.9A 

SV2A, 6.5V/3A! PO 10-39 - 

APG-13 4.95 
352-7039 G640VCT « S-OMAI$6.3V/.9A! 6.5 

V6A 5V 6A 5.49 
702724 9800, 8600 « 32MA 4.95 
K 59584 §000V 290MA, SV 10A 22.50 
KS9607 T34VCT .ATTA! 1710VCT, 177A ery 
352-7273 TOOVCT 350MA! 6.3V/0.9A! 6.3V/- 

25A, 6.3V/.08A, SV CA 6.95 
352-7070 9. 2%2.5V/2.5A (2KV TEST) 6.3V - 

2.25A, 1200/4100, TS0V. «© .005A 7.48 
352-7196 1140/1.78SMA!l 2.5V1.75A, 2.5V/- 

1.75A--5KV TEST 1.95 
352-7176 320VCT/SOMA, 4.5V 3A, 6.3V/CT 

20A, 2x6.3VCT/6A 4.78 
RRAG400-1 =. 2.5.1 15A, 6.3V/2A-—SKV Test 2.39 
901692 13v 9A 24 
901699-501  2.77V & 4.25A10KV Test 3.45 
901698-501 300V/75MA, 100V,.04A 4.25 
Ux8855C 900VCT/.067A, SV 3A ne 
RAG4A0S-1 800VCT 65MA, SVCT/ 1A 1.69 
T-48852 TOOVCT S06MA, 5V/3A,6V.1.75A 4.28 
352-7098  2500V/6MA, 300VCT 1ISMA 5.95 
KS9336 110V SOMA TAPPED 625V 2.5V 5A 3.95 
M-7474319 6,.3V/2.7A, 6.3V/.66A, 6.3VCT/21A $ 
KS80984 =. 27V 4. 3A, 6.3V/2.9A, 1.25V/.02A 36 
52C080 ssever SOMA, 6.3VCT/2A, SVCT an 
32332 400VCT/35MA, 64V 2.5A., 64V - 

.15A 5.45 
68G631 1150-0-1150V 2MA 2.75 
806196 6VCT/.00006 KVA 1.75 
302433A 6.3V/9.1A, 6.3VCT/6.5A, 2.5V/3.5A, 

2.5/3.5 4.85 
KS9445 592VCT 118MA, 6.3V.8.1A, SV 2A 5.39 
KS9685 6.4, 7.5A, 6.4V/4.BA, 64 2.5A 4.79 
70G30G1 © 600VCT/36MA 2.68 
M-7474338 2100V/.027A 436 
352-7069 2-2.5V Wags at 2.5A, Each Lo-Cap., e 

22Ky Test 5.968 
352-7096 2.5V/1.79A, SV 123A, 6.5V/6A, 

6.5V, 1.2A, D/O BC8b0 495 
352-7099  360VCT/20MA, 1500V 1MA, 2.5V 


1.75A, 6.3V/2.5A, 6.3V.6A, PO 
Bc-939 


o 
ce 
- 





“MICROWAVE COMPONENTS 





















40 deqree elbows yy’ of i Viane 
Lia wdia $4.50 
AT-66/UP ar Hiorn with Type N 
feed for rece r measuremet ote 
New $7.45 
ROTARY JOINT (AI’'S-6) Sp vT #6582 80 deg 
rotation, choke tochoke lia Pullt-in” Di- Couple 
20 Di, with N Takeo 22.50 
PARABOLOID DISH, Ih” dia ‘pun Aluminum, * 
bocu I AN/APS-¢ 4.95 
1CM. DIPOLE and Feed A May be used with 
above dist 4 inches long $5.60 
FLEXIBLE SECTION 8 in long, Cove ‘ $5.50 
ROTARY JOINT (Al'S-4) Sperry PT 26582 180 deg 
otation, choke hoke. Has “‘Mallt-in in. pl 
20 DB., with “N’’ Takeo $22.56 
1 CM. DIPOLE FEED, I A's $14.50 
MITRED ELBOW. Cast aluminum, 14" « %” WH 
W.E. Flang E"' Plane $3.50 
1 CM ANTENNA ASSEMBLY: | w i parabolud 
lah, operating fror i " Heam pattern: 6 
leg. in beth Azimut ancl tien. Bector Bean 
r 160 deg. at cane pe nute. Elevation Heap 
r 2 deg. Tilt, O 24 deg $55.00 
Bulkhead Feed.thru Assembly 15.00 
Presure Gauge Section h ali ge 10.00 
Directional Coupler. 1()-40/1) Take off 20db $17.50 
MAGNET AND STABILIZER CAVITY Wor 234) Mag 
t n $24.50 
10 CM.—RG48/U Waveguide 
10CM ECHO BOX: Tunable from 9200-5988 Mo. Vor 
hecking out anamitter for peetrum analy 
t Cor with pickup antenna and couplin 
i ‘ $t7 
POWER SPLITTER for use » type 726 or an CM 
Mhepherd Kiystron Penery d from K tron an 
enna through dual pick up tom to 2 ve n’’ 
mnectors $127.50 
LHTR, LIGHTHOUSE ASSEMBLY Parts of KT 
AVG & AVG |} Heceiver and Tran e* w/ 
wae, Tr. Ca and Type N CPI4s. To Heevr. tae 
2040, 2043, 127, Tunable AIX 2400-2760 MCE. Mil 
er Piated $15.00 
BEACON LIGHTHOUSE « p/o UPD nm 10 
m. Mig. Bernard lice ah $27.40 
MAGNETRON TO WAVEGUIDE Coupler with 7T21-A 
Duplexer Cavit gold plated . 1.0 
721A TR BOX mplete with tube and tuning plung 


$12.50 
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RELAYS 


world’s largest stock 





% Immediate Delivery 
% Hundreds of Types 
%& All Standard Makes 

%& New-Inspected-Guaranteed 


See Our Ad on Page 95 





Standard Telephone Relays Keyed Relays 


Short ceegnons Relays Hermetically 
Midget Relays Volta 
Timers and Cutouts 


Aircraft Contactors 

Rotary Relays 

Western Electric 5 
Type “E” Relays BK Series 






Regulators 


Differential and 
Polarized Relays 
cial Relays 









Multiple Contact 


Standard Telephone Type Relay 
CODE 4 TWIN CONTACTS 
11-Form A 1-FormB 1-FormC 1-FormD 


Heavy duty armature bearing. Available in 
all standard coil resistances from 12 ohms to 
12,000 ohms. Single or quantity prices on 
request. In stock 





24 HOUR DELIVERY OF THES VV 


Antenna and Ceramic Relays 

Motor and Control Relays 

Relay Assemblies 

Lotching and Interlocking 
Relays 

Mechanical Action Relays 

Ratchet and Stepping Relays 

Time Delay Relays 


Sealed Relays 


Write for New Relay Sales 


ela 


ales 


METERS: 


WESTON AC AMMETER: 
(Pletured) in portable leather case, 
with Test Leads, 24/2", 0-15 
AG and 0-3 AC Seale $5.95 
DC AMMETER HOYT: 
metal oase, with Test Leads, 
Fan Mirrored Seale 0-15 ADC 
DB METER—i0 to Plus 6, Westinghouse 3°, 
5 im 600 ohms @ 1000 cycle 
A Weston 506; 2',” Rd 

AMMETER 15.128; 214” Ra NEW: 
RE w/Thermocouple 15-89; 21" Rd 
. M ; 18-122 ° 
A > " fd.; 18.22 
60 eyole Limpeon: tty” Ra 
A DC.—Dejur, 1” Sq ae 
PUT—5 Ranges, 4000 ohm tmp.—Used, 


115 V. 60 CYCLE BLOWERS: 


At teft: 115 VAC 60 Cyole 
SINGLE TYPE 100 CFM — 
2%" intake: 2 outlet Com 
plete alze 


cee ee 66.08 


In portable 
4”, 


) 


Cr-—e-e2e-O 
SES"s=2 


occcssoez 


~ 


15 VAC 60 Cyele DUAL TYPE 
100 CYM..4” intake; 2” Dis 
Mach Bide Complete size 
8 a” 
No. 1880 $13.95 
115 VAC 60 eycle COMPACT TYI'R-108 CYM;: Mo 
tor built inside equirrel cag 4-%”" intake; 3-%” x # 
Dis, Complete size 4-4" Wx 8%" Hx 
Ru” D--No. 20067 Y $14.95 
115 VAC 60 eyele FLANGE TY! 140 CRM; 3-%" 
intake; 2-%”" Dis. Complete size: T-%” 
Wx 7-4" fx 6%" D—No. 1CR0 * $13.95 
115 VAC 60 oyele FLANGE TWIN 275 CPM; 4-%" 
intake; 5-4" x & Dis. Complete size: 11-4" W x 
2-%" Hx &-1/16" D 
No. 20060 $21.95 
116 VAC 60 Cycle BLOWER 200 CYM; 4” Intake 
” outiet, Overall sige: 8” x 7” x 6”, Rodine 
Motor NSI-48 Removed from New 
Equipment #BOD-200 $14.95 
it VAC 60 Cycle BLOWER 100 CPM; 8.4" ii 
take; 2” outlet; Rd. MPlange with Flap Director 
Overall size with bracket: 8” L x 6 We wWwsenereny 
oved from New Equipment Dieh! 
otor F-2106-6 No, FDL, 2106 $6.95 
as above but with 12-Ourved 
Direct No. CDRBL-21 0¢ ss $7.95 


FREE New 
many iteme! 


for 
many 


today 


NEW LIST: Pris, er 


V0 we yet) (Uy. 0A trees 
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SEARCMLIOMT CEeerTinn 


P. O. Box 186-AA, West Chicago, Ill. 


Catalog, C-7 





Phone West Chicago 1100 


RECEIVER-TRANS.—FM 20—28 MC 


(and BC-500 Ree,-Trans.) 
RECEIVER: 20-28 MC variable tuning, 10 
push button channels, squelch cireuit, 4” 
speaker; 10 Tubes; 2/128G7, 2/68L7, 1/6V6, 1/645, 
S/ACT, & 1/6H6, Price... USED: $29.95 
PLUG for rear of Receiver $1.00 
DYNAMOTOR: 12 V input: Output 220 V 80 MA 
DM-S4 NEW: $4.95 Rel SSUE: $2.95 
&C-604 TRANSMITTER 20 Watt, com 
panion to BC-603 Receiver. Crystal control. 10 Pre 
Met channel interphone communication; 8&8 Tubes 
7/1619 & 1/1624 USED: $18.95 
PLUG for rear of Transmitter $1.00 
DYNAMOTOR: {2 V input: Output 625 VDC 225 MA 
21M 25 NEW: $12.95 Rei SSUE: $8.95 
*T-237 BASE for mounting Receiver & Transmitter 
No plugs required) USED: $9.95 
————— 
TRANSMITTER: FM Crystal 
n 5 channels. 100 KC separation 20-28 M¢ 
5 Watt output, Tubes 1/625, 
& 2/128A7 Receiver: 11 Tubes 
8/128A7, 3/126, 2/12K8, & 
Dynamotor Supply: Receiver 28 VDC 12 A 
output 250 VDC" 60 MA. Tranamitter 28 VDC 
input; output 550 V 120 M.A. Control Panel 
ocal Control & outlets for Remote also. Heavy 
peake Rize: 12” x 25” x 9%” 


With Schematic and Conversion Weight: $59.50 


ts Price 


TELEPHONE EQUIPMENT 


EE-8 Field Telephone 

‘ for twe r more phones 

generator with handset, carrying case 
hileht batterte sod.’ Checked 
New Equipment. Used Cases 

SOUND POW'D Head & Chest Sets. (Checked 
TS-9 HANDSETS NEW: $6.95-—-USED 
TS-13 HANDSETS w/PL-55 & PL-68. .UBED 


DYNAMOTORS 
INPUT —_ oUTPY stock 
VOLTS VOLTS MA USED 
12 VDC 220 $2.95 
12 9.96 
12 4.95 
12 or 24 


io * 
u 


4 voc 
“4 


BC-603 
pre Bet 


4. 
20-28 MC 


RECEIVER 


Ideal for private telephone 
up to 17 miles, hand 





uses 
$14.95 
$18.95 
$3.95 
$3.95 
$5.95 





nee 
fla 


PRICES 
NEW 
$4.95 


6.95 
14.95 
8.95 
7.95 
4.95 
5.95 
8.95 
24 18.95 
28 


OUTH MAIN ST 


oR Bm?) 








pene ATU STey 


A TV CAMERA 







t NEW Surplus 
for Labs! Export! 
a Industrials! 
Medicine! 
Closed Circuit 
i Tv! ' 
Ideal for labs, indust 
t prisons. TV technician f 
sen Poole. poem : mechanical eye’’ for closed 
» lconoscope, 6-* * video n 
4 a, eae Mapes _ THE REAL THINGS end for 3 
FRACTION OF REAL VALUEE 3010 AT 
Sct | some § 
s 
‘ EQUIPMENT ARB BC-342 3 
TS-10C 1-125 ART-13  BC-344 
; 1S-13-T$-143 BC-191 BC-348 0 
TS-15  1$-182 BC-222  BC-375 
TS-16 1S-184 BC-224 CRT-3 i 
§ 1s-19 ~— 15-204 BC-312 1CS-12 
1S-24 1S-25) BC-314 
§ 18-32 15-268 i 
TS-33.  TSX-4SE AIRCRAFT 
g és ELECTRONICS ¢ 
“35 1-122 ARC-1 ARC-27 
TS-36 1-177 ARC-3 MN-62 
@ s-45 = 1-222 ARC-4 MN.53 8 
T$-47 1£-12 ARC-5 i-21 
O&s i | Meh ose 
‘ tte . ARN-6 AS313-8 * 
RADAR POWER 
‘ EQUIP. ELECTRONICS ' 
elena DY-11 PE-206 
§ Scn7i7-720 py-12 S02INJ3A 
APQ.-13 Pioneer 12117 t 
t 1,000’ s of other items Pioneer 12123 
joan vourswecni| | flomeer 212 














WANT TO BUY! 


BC-224, BC-348 RECEIVERS 
ARC.-3 BC-788 RS/ARN-7 
Cash or trade. Immediate action 


— 
' Harjo Sales Co.' 


BURBANK, CALIF Phone: Thornwall 56-2613 
agen e He eS ee ee 




















DECADE UNITS 


advertised name on request) 
radio and appliance mfrs., 
ompanies, 18%” lé., 


For 
utilities 
10% w, 


#201 Resistance i - 10 ohms in 
steps of | ohm vt. 40 Ibs. 
10M . 100M ohms 
in steps of 10 ohms vt. 40 Ibs. 
2403 Capac. Range {0 - 100 mfd. 

vt. 60 ibs 


in steps of | mtd 
$7 5.00 


EACH 


#OF-100 Direction Finder Antennas complete with 
cable and tuning knob $9 95 


F.0.8. our New York Warehouse 


M. SWEDGAL 


258 Broadway New York 7, N. Y 


#205 Resistance 


Complete with cables 


Electronic Components 


2.95 each, 


.. +» DM36 Dynamotore—4 v. 


. 15 amp.—30 v. cireult breakers C, Hi. 
20¢ each. 


. Insulated resistors, ceramic and tublar 
condensers, tubes. Large tnventory of 
other items. 


We purchase surplus inventories 
BELVISION, INC. 


254 Greenwich $., avs, & F 
Barclay 7-6063 
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Special 


Purpose Tubes 


$s. |; #2 
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1201 
1203 

1274 

iev,” th | las 
1 ‘ 94 
scmi2 155.00 1616 
15 Pr 1.30 1619 
is 25 1620 
7 2.75 1625 
” $.00 1626 
“ 5.00 1629 
H 2.00 166 
§' 3.20 1636 
2.25 1638 





T 

nse. 

Kee 

Kel 

Ke? 

Ke2 
RKES 
RK?) 7% $641 
FGRIA 12.00 $681 
vio? 1.65 $654 
190TH ose $656 
1148 1.25 $670 
1498 ? sere 
*G1s4 35.00 578 
FG166 65.00 6718 
203A +50 6744 
2a $0 6794 
710 16.00 sa14 
715A 2.968 S814 


T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
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TUBE 


¢ All fully guaranteed! 


ak * Ready for shipment! 
* * Save up to 90%! 











WRITE-WIRE ot PHONE for: 
ae LL 
A een al een 15 
aise ee a0 ak 10 
& AIRBORNE ELECTRONICS 

SN aes 





ee 


-n Nee -enenweuee -eerenessoe = 
SSSSSSSsssssssssss 


AN/APS-20 


EARLY WARNING SEARCH RADAR 
for airborne use. Operates on “S” 
band. Range: 200 miles. Spare parts 
also available. Send for more details. 





TN-1/APR-1 TUNING U 





‘Tv 



















Recnives and sverts 38-80 MC RF to 30 wy tr. 
Requires only 260 V. B+ and 6.5 VAC for heaters 
Hand oa sted tuning art Yriginally weed for 
ensures. reeeiver, bat also ideal for 

ansiyess, Brand new io storage 


ssunus anit tescloe, 7 





VARIABLE VOLTAGE 
AMERTRAM QTRANSTAT ! KVA Inpat 
. 115 +... 40 evelee Output patinveuwsiv variable 0 ta 
ms Vv oO an . Brand fnew 
eats eae $99.50 





X-BAND DO-ALL 
Ts-146/U" Radar Test Set, 9785-94645 me, FM 


r7a4/8 one sttequators, fre eter, thermistor 
















bridge. sawtooth gener et n one sonvenient 
package Power # ly eo well reguleted thet tine 

ay be 109-12) welts, 50-1200 ev Measures trane 
nitter specter width, (req., powe ecovery time of 
r-R and R-T cavities ecke magnetron oulling 


tenes fader receivers, tunes T 





n-T avities 





neaeur reesiver sensitivity and width. cheeks 


aro cirecuite Ta excellent ndition $99.50 





NEW ARRIVALS 
All wnused| Exc t contition 











METER 






What 





de VOU need? 


ARROW SALES, Inc. 


OFFICE AND MAIN WAREHOUSE 
7460 VARNA AVE. NORTH HOLLYWOOD 
M t BOX 3007-E, NORTH HOLLYWOOL 
STaniey 7-0406 POpiar 5-161 
WU, NO. HOLLYWOOD 
ARROWSALES, NO. HOLLYWOOD 
CENTRAL WAREHOUSE & SALES SHOWRE Om 
2441 S$. MICHIGAN AVE CHICAGO 16, ILl 
OTHER WAREHOUSES 


ntonia. Tex 


-———-ae wn 


bsbosissssssss 


a eee er 
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1L06 iss 
iNSGrT ves 
1gser 7e6é 
184 77 
iu4 778 
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1a dd 
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3 4 
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6A 124 
6a a6 we 
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7 1287 
es 12ey? 
1.05 12¢c8 
49 1266 
72 12456T 
63 124767 
92 12K8 
124407 
rT) 128Q7GT 
$6 12347 
1.06 L28A7GT 
a5 128? 
67 12875 
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SPECIAL 


6SH7 motel 30 ¢ 





Write for tubes not listed. Get our quotes 
on quantity orders. We deliver anywhere 
Min. order $5.00. All items subject to 
prior sale and change of price without 
notice 


A i Ml i ti ei ie 











SEARCHLIGHT SECTION 


TUBES ¢ ALL FAMOUS ADVERTISED BRANDS ONLY e TUBES 


RMA GUARANTEE —From 10% to 95% Below Manufacturers Price —Look and Compare 


Special Prices to Quantity Buyers, Most of Our Tubes are Jan.—05% are Original boxed — Brands such as R.C.A., G.E., Ken-Rad., Sylvania, Tung-Sol and Raytheon. 








Tyee Price | Tree Price | Vee Price  Veee Price | Tyee Price Type Price Type Price | Type Price 
8/150. #4. a2 14 | 228 16.50 §8P1...... . £49 | 12477... 5 796... 17.50 | 026 1s 
8 82 a9 | 2K25 i "0 " oe 2748 - 1,79 : 1 5 
Ae | mad 1.69 | 2428 Se tere, ie igor? wit #284 3 fase "his | 9298 8.99 
1 4894..... 5.99) 9K33A..59.95 be22 75-00 | 168 13s | ag: re 7078 3.95 Sia...) Tae 
B61 AK/ : beri 99 158 4 , a Hi +148 
2641 1.79 | 4828 9-95 | 2K41........72.50 SEPIA 12.49 261/69 te BGA. ree | 708a #22 | t324 &3.58 
i 499 | 2ma8.): 5°55 82580 | Sepp +4 z T46.°°°. 30500 | 7088 ies | 836 1.99 
CRP RK- 2446 Lie | aks54 6.95 seria as'oe.| 9857" " “42 seat 15.95 TA3A “96 | 837. 1:99 
72 ao 2A 599 | OKS55 9.50 $Pzi $98 | repr: 625 307A 1.85 74a 24.08 | O28 .. 5-88 
g 1.9 BAPIA.. 6.44 Five iss | $07, - $98 | OL7. 8.90 | 318A... 199 ibe. a-38 | Oa3': 38 
; AS aay yap 2Ki i $e akee | tans" a’bs | een’ aes | T18¢... 14.60 | 445. 9:49 | 
e 22 ; ai ” 3X34 ; A 5aP4 i4.b6 24 169 (347A. ; nia. As 861 16.50 
GA... . 90. cn 49) 3A 69 5452 thes ist iss ison: 2.99 | *ABAV/ev/ 860 3.49 
F123A... 5.99 | 2022... +) 3AP1 5.95 3 ies ite: 7.28 | 384c.": 14.95 y/ 29.75 | 964 19.08 
Foil 4.60 | 2028 aGAPIIA. 4.95 LFA 15.99 53A.. 2.29 | ABBA. $49 | TA08 a7: 4-08 | S88 +4 
FG-105 12.99 | 335 “43 | 3027 49 | SNPL. 6.99 | QK-62 24.80 | 394A, 2,00 | 9REVIDW/ no | SERA ats 
FG-154 14.99 2039 4.99 Bi ri smawey 3.49 88Y 5) WL-497A 2.74 ia’ 149 | 866JR/ ° 
We -190 1-49 26394 il.se B24W : ‘oo: '33| 9B96.. 1.40 
44 +42 2C40.... 10.99 3 8:99 ; 
HK-54 5-99 825 CRYSTAL 30.00 
Bytes: 48 | aCaa... 40.99 ibe DIODES ste ee as | SRA £8 
° . . bens ae Nn os -29 
U-610 ; ; : ; ¢ os Se 
Bee: 198 | £8 a3 HEEL: Ta 993 | Ske SB 





Manufacturers, exporters, and large quantity users—Inquire on your letterhead for our inventory listing 
of receiving tubes, special purpose tubes, resistors, condensers, and other radio and television parts. 








gua 1.98 | 2683 990 307 1.29 6e28 19.95 | 100TH....... 4.95) GL-494A.... 6.66) 7268 26.00 | 878 90 | $824....-.026 Be 
“i <3) | 2804 249 3022 6466 GACY 64 203A... | 6.99 | 446A... 1.49 726 24.80 | 884 alee | $0810. 222277: £8 
4 % 188 | 3037 | bea $99 | saciw 1-48 | 298 1-98 | 468. 1.79 | T2RAY ey) ass 4.10 | 5879 1.19 
. ; J 7 ; i ~460 / 9-3 "69 | 69) = 
-60 1.99 | topiw 139 3628 5:95 6As5 519 | 207 asso | WE 8.99) FY/ey...26.00| 90261 2°38 | 5963 : £5 
RK-61 3.50 | 3422 2:29 3033 8.99 Sans 64 24a 72 WL-464A 4.25 A 918 1.99 | 5964 : ae 
Bh -06/8025..14.99 | 2471 2.99 . 6AKSw 1:36 215A 3.25 A i.2s | 730. 7.95 | $27 145 8977 3:39 
BK7 08 | 20744 456 3045 6.25 | GANS 242 217A 2.09 | CK-S08AK... 1.10 | B00 1.29 931A 2.99 0 re 
x 9 (2522 4.99 361 2.25 | GARG 1.49 | 217¢ 4.99 | CK-521AK.. 1:10 | BO1A “42 984 19 ow ib 
v 2426 2.60 43025 4.99  6AS6 1.19 221A 3.99 4.50 802 289 955 29 8002 -~ 
viz 2327 $99 30: 1-38 | $a87/6 2.49 2334 119 wi_s30. 19.50 #2) 2.69 956 25 a 
vrer 250 14.50 5829 10.25 | 6BMé n9.80 | 242. 6.00 = . 04 999 967 33 | 8012 : as 
vr au Me | 38PI Las | 6e4 49 | 249 2.99 | WL-532 6.25 | 805 4.90 958A 39 | 801 2.50 
vu-1 2382 15.50 JF P7 2.98  6D4 2:99 | 249¢ 5.99 | 532A 09 | 807 1.25 959 140 | 80134 3.49 
1632/8324 *% 2355 Lie | 30g) ios 6R4 2:99 250TH 24.98 | 700a/8(¢/0/ ao7W 5.25 | 991 39 : 298 
K-59. 29.50 2434 13:50) PT 2:96 644 2:60 25078 13.95 | © 10.99 808 1:79 | CKibes “46 | 8025 1.99 
2558 14.00 3421 sbe4 G4Ww 4:75 2508 4.99 701A 4.99 | 809 3.15 | CK1906 1:97 1 ae 
K-61. 32,00 2535 11.00  4A-11 ”* 6j6w 1.29 2024 3.39 | 702A 2.25 810 9.95 is00T., 94.50 | 9002 63 
muss 00 2948 19.50 4836 4.69 . 269A 699 703A 1:90 | 811 3.19 1608 2:99 | 9004 a 
ze a9 2G 16.40 4027 95 KA 3.99 2646 3.90 704A 1:59 | 413 11.49 1613 "95 | 9006 B 
va» A? ojee 9.60 $2: 38-50 Gxaw 1.49 | 269A 13.50 705A 1.25 | 814 2.49 | 1614 149 
vie-ios 7 : seg. pos | 18e: 9.95 | 271A 12.59 | 706A 6:75 | 815 1:99 | 1616 759 
Vaiss... .78 | amaa 14.60 | BAPL! SS. :: 98 | A2A6 ‘39 | 2740 596 7068. 14.50 | 816 1:05 | 1619 192 


All boxed and fully guaranteed. COAX CONNECTOR 
quantny Stengnns— 10% 3 wie.se ore of 
same type. nimum order $i , ou- 

IDEA ALAURALTIeR «= Sands of other types In stock... Send us $0239 M359A 
your requirements. F.0.B. New York 25% 24 15 

CO. DEPT. E1 Copeert e order or a pare, ta advance ¢ ¢ 
save 0.0. charges. a rms net i 

yo 43 Mw UY days. Prices subject to change without 83IR 831AD 

notice. For fast service ask for Sy. 


Ze aL 


418 Broome 4 


Telephbae CAnal 6-86404 





FOR MORE QUALITY-PER-DOLLAR, BUY RECONDITIONED 


TEST EQUIPMENT 


WE WILL QUOTE ON NEW AND USED TOP-QUALITY COMMERCIAL BRANDS AND 
SELECT MILITARY SURPLUS ITEMS IN OUR CHOICE STOCK, TO YOUR NEEDS. 


AN/APR-4 LABORATORY RECEIVERS 


Complete with all five Tuning Units, covering the range 38 to 
4,000 Mc; wideband discone and other antennas, wavetraps, 
mobile accessories, 100 page technical manual, etc. Versatile, 
accurate, compact—the aristocrat of lab receivers in this 
range. Write for data sheet and quotations. 

We have a large variety of other hard-to-get equipment, 
including microwave, aircraft, communications, radar; and lab- 
oratory electronics of all kinds. Quality standards maintained. 
New Reduced Prices On: LARGE POWER UNITS, DYNAMOME. 
TERS 


ENGINEERING ASSOCIATES 


434 PATTERSON ROAD DAYTON 9, OHIO 


NEED METERS? 


STANDARD or SPECIALS 


ANY QUANTITY — NEW — MILITARY 


ELECTRONIC — MILITARY 
AIRCRAFT—HAMS 


ALL MAKES — MODELS 
RANGES — SIZES 
REPAIRED 
METERS RESCALED 
RECALIBRATED 
WRITE - PHONE - WIRE 


INSTRUMENT SERVICE 


76-14 Woodside Ave. 
Elmhurst 73, N. Y. 
CAA No. 4264 Ltd. HA 9-2925 










aime: RRR A NE NN NN I 


FOR EXPORT ONLY 
We offer 


RECEIVING, TRANSMITTING & SPECIAL PURPOSE TUBES 
RADIO & TELEVISION SETS & PARTS—TESTING INSTRUMENTS 
CATHODE RAY TUBES—TRANSISTORS & DIODES—WIRE & CABLE 
PROJECTOR, REFLECTOR, GERMICIDAL & OTHER TYPE OF LAMPS 
FLUORESCENT LAMPS—BALLASTS & STARTERS 
ELECTRICAL APPLIANCES—HOUSEHOLD & BATHROOM SCALES 
HEARING AID BATTERIES—TAPE RECORDERS & TAPE 


All merchandise direct from outstanding U. § Manufacturers—Original Packing— 
No Surplus or distressed lots—We take care of Export Formalities for account of 
Foreign Customers. WILL QUOTE AGAINST SPECIFIC REQUEST. 


MILANO BROTHERS 


Tel. Circle 6-0375 Cable: MILANBROS, New York 250 West 57th Street, New York 19, N.Y 
a i a DS NS NN NS 


4 
J 





FOR SALE 


Several Model A-—-143 “SEIFERT” field coil 
winding machines—Semi-automatic-Layer 
winds coils from '" to 114” long, up to 
5” Dia.—2#40 to 12 gauge wire. 

FS-3184, Electronics 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 


eS Se Se SF 
bc. Se ES 
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SEARCHLIGHT SECTION 


WHEN IN NEW YORK, VISIT US AND SEE THE . 
AUTOMATION 


Ex 


LARGEST 
ems | STOCK OF 


NOVEMBER 26-30 


a 


PRODUCTION QUANTITIES IN STOCK ® FAST DELIVERY FROM OUR STOCK 


KURMAN 
BOOTH 121 eres 00 tn 190 VDO TIME DELAY 


S$7 Mfd. by Western Electric Co.; 44 step; — — driven ew 
LATEST HERMETICALLY SEALED heads Wakien ities Cemanes syeleey oeeuiaiinae 


adjustab a 10 to oO seconds ; 

Dates wase me a | Break adju table delay 

SUBMINIATURE TYPES oe / ben H Ratooapton, & itch ; rea SPST(IA); #RO7I van? es. 

SIGMA 228) SP & DP wake; iret weg » 39 02 ‘ ; : 

SENSITIVE TYPES Homing” Type; 360° Wipers; Step in One Prices listed with asterisk (*) are subject to 
. Direction QUANTITY DISCOUNTS 

. 1-9 as quoted 50-99 15% 

10-49 10% over 100 20% 


eu ee ed 
c 


We are exhibiting at ae ‘to 36 VD 


E 
Vb is 
1 
! 
i 


a 
’ ‘ ry 3. 
#RO82; 24 to 36 VDC 4. 
’ 5 

‘ 


is 60 Vin 
Re 


CLARE TYPE 20 “Homing” tye; Step in AN TYPE RELAYS 

22 , ) r ‘ 

KIA2 + aS i 4 "1 S one direction; 20 position; [80° wipers, 

0 ohn e RGIS 7.50* ea one bridging and remainder non-bridging; — 1 2AvOK aPOT( A 200 gms eoemen- 
22 RICE SO00G : 2.8 ma operate l ma re ‘ willie ¢ ) sealed Connector; 2 
ease; 2C; 5000 ohm; #R619 9.50 en Interrupter Switch: | break, RO ; 24 AN3306 1 24V0C; 4POT(4C); 425 ohm; Hermeti 
22KRICC8O00G: 2.3 ma operate, ma reé J6VDC; 3 levels; Clare #SDI9. .12.95 each cally sealed; Solder lug header; 2R446..6.00 ea 

ame; 2¢ 8000 ohm; #R61 soe 9.50* ea dept i 10 Amp Con 


WESTON Model 705 SENSITROL ANS00-1: 24V0C ron tone, 
ALLIED 50G MH MULTIPOLE TYPES Stationary contact is a #h 1034 7.50 00 


AN3310-1; 24VDC; APDT(AC 
small powerful permanent ioe tented, (40 eens ies 
magnet and movable con- f metically sealed; AN Connector 
tact is iron “rider” la ##R1035 9.50" ea 


: . AN3312-1; 24VD¢ 3PDT(3% 10 
mounted on pointer which Amp Contacts; 135 ohm; Hermeti 


travels over relay scale. : cally sealed Binding 
Operating torque moves fp FR1036 
P t ad 4 ic fi Id AN3316-1: 24VD( APOT(4C); 10 
pointer into magnetic he Amp Contacts; 135 ohm; Hermetically sealed 


of stationary contact Binding posts; #1037 9.00 es 
which draws mevable AN3316-2; 24VDC; 4PDT(4C); 10 Amp Contacts 


‘ . 135 nm; veticall ealed Binding s? 
contact and holds it firmly. Contacts remain cn ee ; $50" 


closed until reset. Will operate directly from AN3350-2; 24VDC; SPST(1A); 50 Amp Contact 
; , a photocell or a group of thermocouples. Net 100 ohm; 3R297 7.50 ea 
; ' ‘ ‘ mills weight 14 oz. 
STRU aut KS Dv! NN oX FX 106 3im Double contact with Solenoid Reset; Sensi MAGNETIC 
\ ed MH 1 Vi 6PDT { tivity 7 5 Mic roamps ; Reset coil 6-24 Vin 
— yas 24 VAC; Makes contact on increasing or CLUTCH 
, INC. decreasing values; Contacts I wintac ts”, ] Double acting magnetic 
Capacity 100 ma at I10 volts: Nickel clutch vd 
7c ” utch; rated for opera 
plated brass cover; Weston Model 705 Type tion on 24VD( 125 ohms; 200 ma. Pulls 
_ oon 16.76° 1 18 VDC, d t at 5 VDC, Tooth 
Rie Same as FRI but with glass face Wes clutch assures ‘oniilies: aanaiing looiaven- 
6 ton Model #705 [ype 6 R561 19.75 pacity 12 in Be An entin output shalt and 


me single contact (Normally Open), Solenoid 
, Resets Sensitivite 10 M ' aes a concentric flange are engaged with power 
i set; enaiti ; mroamperes ; se 


7.00 oe coil; 6-24 V DC or 24 V AC: Contact off. When power is applied, flange disen 


gages and shaft can rotate freely while coup 


“Twintact”, capacity 100 ma at 110 volts 
STEPPING pb By Glass Face; Weston Model 705 Type 4 ling engages shafts through the unit. Flange 


SWITCHES #523 17.75" can thus be used as a quick acting brake on 
Mfd. by Western Electric Same as #523 with Brass Cover Weston output shaft 


6 - ( , 
Miner. Sultch 10 ame Model 705 Type 4 R523N 16.75" Mf ball-bearing construction, can operate 
rr at high speed. Suited for precision use a 


and off Contacts: #'s ; ‘ 
R960. 975 ‘4 976 Gold gtep g . HERMETICALLY backlash and play are zero. Stainless steel 


o /\é 2” lo . 
plated brass; Bridging utput shaft 3/16 dia. x 1/2” long. Bronze 


Wiper; ther non-bridg- Reset = A SEALED SPECIALS «= enn 3 "ia ont omens 


Developed pec MIL} 


MIIL-R 


a; Net. Wt lb 76 
= ADVANCE A7979-1¥: 115VAC equally spaced tapped holes for coupling 


6PDT(60 Dual 42 Amp Cor ” 
ab srmetically sesieds an Aluminum body 1|-/%@ dia. x 2” long, ex 


pin andard plugin base clusive of shafts. Mounting flange at output 
R1039 7 end. Shipping Wt., each 5 Ib 


#MCIOI $6.50" ea 
ADVANCE 08797-1Y: 24VDC 


4PDT( 40 10 Amp Contact 


iomemenienties pended: Satie tex Yd All Merchandise is Guaranteed and 
4 te t ry 5 header; 77R1040 


; ‘to 36 VD 2 z May Be Returned For Full Credit. 


to 1 vi ” ADVANCE A7974-1 115 SEND FOR LATEST CIRCULAR TERMS:-All 
25 to 800 cy¢ DPDT(2¢ 10 rice: FO. Our Piant. Rated Firms Net 16 


4 / ; A (the Kemittance with Order Corde 
$56 Mfd. by ee 22104) Hermetice bled; AN co cto $10.00 Remittance with Order, Piu TO 


. Flect ( step; eee ‘ Shipping Charges (Overage Will be Keturt 
ectric OD. ¢ 22 ’ 
4, 5 le vels : jridging Se RR a a a 
~ Wipers ; Contacts; ote ° le Ve - 


Gold plated brass Interrupter Switch: ! sf Cable address 
Break-Make; Net Weight: 2 lb. 2 oz UNIGENCOR 
“Homing” Type; 180° Wipers; Step in One N.Y 
Direction ; 
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RADAR MN-5 
rrworrmrees | RADALAB INC, | rx 2cncrosienoosas 
V0-7" Upright ° 7 


ve?” Table Type . . This set is ideal. For police, prospect- 
VF -6” “B"" Beope 5" FP. $7-17 124th St., Richmond Hill 18, New York, N. Y. ing outfits or anywhere = compact re- 
VG.''24" Plotting Table ’ ’ ’ liable system of communication is de- 
VI-IP Upright Phone Virginia 9-6181-2-3 sired. Power output is 5 watts. Set 
VK-i2" ortent is completely remote controtied. Input ‘ 
VL-12" Upright K.H.1. IND OVERSEAS CUSTOMERS CALL US DIRECTLY BY TELEX OVERSEAS is 12 VOC 
All indicators are |10v 60 cye TELETYPE TWX WN. Y. *4-4361 
SHORAN AN/ASQ-1 AIRBORNE MAGNETOMETER CARRIER EQUIPMENT 


AN/APN-3-AN/CPN-2 


CF.| 4 CHAN. VOICE AND TELEG. TER. 
The AN/APN.3 and AN.CPN.2 are Precision dis- MINAL (tiSv 230v_ A.C. t2v D.C. 
tance measuring installations. This equipment op CF-2 4 CHAN. Fences pup we e- 
erates on 2256 me. The range is 250 miles with an TYPE TERMINAL Ii5v 230v A.C. D.C. 
acouracy of 25 feet. This equipment te widely used CF-3 4 CHAN. INTERMEDIATE REPEATER 
by geological companies for prospecting and mapping a, 230 A.C. t2v O.C. 
Power ingut ls 110v 4000ye and 28v DC. C 


CF-4 CARRIER CONVERTER. Used to adapt 
ne CF-t and 2 for operation on a simple 2 
wire trans. line instead of using spiral 4 
tiv, 230v A.C. t2v D.C 


AN/GSQ-1 NAVY TYPE PF SPEECH SCRAMBLER 


This ts a unit designed to be 
attached to either a radio or 
telephone cireult to soramble 
speech or code. This uip- 
ment utilizes coded cards in 
each terminal equipment. Un- 





MISC. EQUIPMENT 





jesse the properly numbered This is an airborne chart recording magnetometer AN/CPN-6 3 CM Beacon 

card is lasortad on the receiv. The set consists of an amplifier, oscillator, detector OnueR? 3 CM Beacon 

ing end the speech can not be head, chart profile recorder, power supply. The AN/URC-4 VHF aseue Set 

unsorambled, This provides an equipment has a sensitivity of 2 gamma. The AN/ AN/TRC.- \, 2, 3, 7 

exeetiont privacy system. 24 ASQ-i records on an Esterline angus recorder dis- AN/GRC-9 Field “nadie, pony other AN equipts 

VOC input. Mie. Western turbance in the earth’s magnetic field. An indicator SCR-191, 300, 399, 499, 508, 608, and others 

Electric is provided that gives a bearing on a magnetic dis- TEST SETS from TS-i to 18-700 many late types 
turbance. input is 26v DC. Weight about 130 tbs, PARTS SPARE and sets of equip mig. after 1948 


radar, radio and special types write 


SCR-536 HANDI-TALKIE AN/APR-4 Search Receiver 
Freq. range 3,7,5.5me orystal controtied battery RDO 
operated handi-taikie. The range of this The AN/APR-4 receiver is a precision laboratory 
equipment is approximately 2 miles. We can instrument covering 38-4000 MC in & plug-in tuning NAVY SUPER SEARCH 
supply these sets to your specified freq. Com- units. The tuning unite are calibrated directly in 
pletely reconditioned and guaranteed. megacycles. A wide or narrow band width I.F. may RECEIVER 
WE CAN SUPPLY OVER 1500 be selected in the receiver enabling pulsed signals The RDO is a very elaborate radar 





OF THESE SETS to be observed. Outputs for a pulse analyzer; pan- search receiver greatly improved 
adaptor, etc. are provided. A tuning meter is also over the APR-~4. The. sot uses 
provided. Input 110v 60 oye, APR.-4 tuning units, but is much 


more versatile, having input inoietion. D.B. 
output meter, automatic noise limiter, and 
greater selectivity and sensitivity. The RDO is 
recommended when only the very best will do. 
input 110v 60 oye 


AN/ARC-12 
AIRBORNE 225-350 MC TRANSCEIVER 


These sets provide 10 chan 
channel communication from 
226-3650 me. A guard channel 
is also provided, The AN/- 
ARC.12 ie a tate set and is 
the V.H.F. version of the 
AW/ARC-1, and will com- 
munioate with the ARC-19, 
ARC.27, ARC-33 ete. Output 
is & watts. tnput is 28 VOC 


RC-1158 GROUND 75 MC 
MARKER BEACON TRANS 


This is a 75 C Marker Beacon Ground Station. 
This equipment comes mounted in a transport- 
ing trunk. The set can emit either inner, outer, 
or airways signals. The transmitter is crystal 
¢ controtied. 110 Volts 60 cyc, Late USAF equip 











BRAND NEW—GUARANTEED—in Stock—95 % RCA GE Sylvania Tungsol Commercial JAN Boxed Bulk 








SG 5x4 35 35Y4 46 HFI40 4.50 8308 1.25 1NS5BA.. 32 
Receiving —_ 128G7. iS ons ‘88 35724 32 «218 20.00 843 ‘95 «1N86 25 
1AG4 SPECIAL 6K7GT 40 cs 250TL 10.95 las; 4.95| CANADIAN-MARCON! 
1U4 45 |@5L6GT (Tuns-Sol | Sry ‘7g «Transmitting Types 950TH 23.75 Most Jobber Boxed 

(sza SC Jobber Boxe 4) 6Q7 72 1832 35 270A 37.50 664 33 10¢ Special 
tKGi 7; Late Date. 55e npetistauediantnesiabiasinetnan stds’ 446A 32 Soaps i. 185 1F7G 

45. 1. 

oane 39 70L7 110 WE BUY SURPLUS aoe 12.00 958A 39 + | ae = 

Ce lamninanemaasateleent OTA 1.50 162 : " 
6AS5 41 [5648 18 AT HIGHEST on 4 35 (1680 oS 102. =. 
68O7A 89 ~ 725A 1.75 5783 245° 466 39 

Branded ‘‘Rogers- 7B6 42 \9C40. 9002 62 
|6sK7 48 Caneda’’ Many of 7106 52 cao. 0.85 | | . Alse 

807 1.10 %e 
6V6 AS US Mftre 7Q7 62 S5R4GY “779 SOW 30371 85 |9003 1,35 aso S 
12AU6 44 1AT Ma (1Y4 ‘46 ag. AXO503 ; 
12AT6 40 1LA6 ‘68 14Q7 38 l90N canis ths) Ce nica | SORA 18.50 3A8Gt ee 
12A6 38 155 Aa 2576 8 CN 9.00| 9004 25 Sey Ate 
12AY7 1.00 1V6 10 35L6GT ” Fit . Diodes 12A 1%e 
1N38A 35 12Q7Gt 30¢ 


SOLO Electronic Sales Corp. ‘tems: van, aw Untronded 


P ny other es in stoc 1D5GP 20c 
em TILT LUM On ROMO SLO OME wivioccic c tevcn oon 12 te 





FNAM ae Tdag FROM STOCK prewar tras 
All comply with gov- Mi nae aT ™ Cadmium or olive 
ernment specifications FEERUL\A mL CL USA ie drab finish. 


WoOrth 4-2490-1-2 
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SIMPLE DIFFERENTIAL 


ELEC 4 RORI | [ o- Size: 2-5/32" long x 
14" dia.; bearing one 
end Yo" 0.D.; | Shaft 
Size: |” long, threads 
8-32-% ong. with bear 
ing shaft Ye" dia. x 


WRITE OR WIRE F ) " SALES co. e hin on shaft 


JMPLETE LINE F SURPLU T b dia., ar 
5 : 2176-€ Eost Colorado S on bearing end 14" 
OMPONENTS ALL PRI< a ry Pacadone 8, Colifornie dia. Drive gear 25/32 


did 
RYon 1.7393 , 


PASADENA ALIFORNIA 
Stock No. 101 $3.95 ea. 


, WAR TERMINATION INVENTORIES 


nN 


INVERTERS SIMPLE DIFFERENTIAL 


1:1 reverse ratio, 60 


VOLTAGE k teeth on large gear; 


Ya" shaft. Size: 3” 


DIVIDER long with 1-15/16" 


dia 


10042-1-A Bendix as $3.95 ea. 
DC input 14 volts; output: 115 volts; 400 
cycles. |-phase; 50 watt $35.00 Stock No. 106 
12116-2-A Bendix 
Output: 115 VAC; 400 cyc; single phase; 45 
amp. Input: 24 VDC, 5 amps $35.00 


12117 Bendix SIMPLE DIFFERENTIAL 


Output: 26 volts; 400 cycles, 6 volt amperes, 
1 phase. Input: 24 ve; 1 amp $15.00 Model 1S-89/AP ratio 10-100 
121Z1 Bendix 
input: 24 volt D.C. 18 amp. 12000 r.p.m $37.50 each 
Output: 115 volts, 400 cycle, 3-phase, 250 size 2-44” | ete" 
volt amp, 7 pf $49.50 ‘ jong, 
12123 Bendix diameter, V4" shaft 


Output: 115 V; S-phase; 400 cycle; amps h i 
5 Input: 24 VDC; 12 amp $49.50 SOUP CRS +0 SONETED 


12126-2-A Bendix SELSYNS-SYNCHROS ratio 32 teeth on in 


Output: 26 volts; 3 phase; 400 cycle; 10 put and output gear 


VA; 6 PF. Input: 27.5 volts DC; 1 ‘o. price $3.50 each 
12130-3-B Bendix 

Output: 125.5 VAC; 1.5 amps. 400 cycles 

single phase, 14) Va. Input: 20-30 VDC , 

° It ’ ’ 

ioe amps. Voltage and wey stock no. 149 
12133 Bendix 

input: 26/29 volt D.C., 28 amps. Output: 


115 volt, 3 phase, 400 cycle, 250 volt amp., 


input: 27.5 volts at 9.2 amps. AC. Output 15158-0410 Kolisman 26V 400 cy 
115 volts 400 cycles; 3 phase 100 voltamp,; 10047-2-A Bendix 26V 400 cy 
continuous duty Price $39.50 each 2900 Transicoil 115 V 400 cy 


C-28P-1A 27 VDC 1/100 h.p. 7,000 rpm 
7100-B-PM Hansen 24 VDC 160 rpm 
SSFD-6-1 Diehl PM 27.5 VOC 10,000 rpm 


8 pf $59.00 ICT Cont. Trans. 90/55V 60 cy $37.50 Dual Simple Differential 

12147-1 Pioneer 1DG Diff. Gen. 90/90V 60 cy 37.50 
Output: 115 VAC 400 cycles; single phase 1F Syn. Mtr. 115/90V 60 cy 37.50 
Input: 24-30 VDC; 8 amps 1G Gen. 115V 60 cy 37.50 1) reverse ratie on 

Price $39.50 each 1SF Syn. Mtr. 115/90V 400 cy 12.50 “ 

778 Bendix 2J1F1 Gen. 115/57.5V 400 cy 7.50 both. Size: 3%” long 
Output: 115 volt 400 cycle; 190 VA; single 2J1F3 Gen. 115/57.5V 400 cy oe x 17/16" dia. Shaft 
phase and 26 volt, 400 cycle, 60 VA, single 2J1FAl Gen. 115/57.5V 400 cy 7 a’? 2 
phase. Input: 24 VDC. $3750 2)1G1 57.5/57.5V 400 cy 5.00 size: Vo" ond 5/32”, 

10285 Leland 2J1H1 Diff. Gen. 57 5V 400 cy 7.50 $7.50 ea. 
Output: 115 volts AC; 750 VA, 3 phase, 400 2)/5D1 Cont. Trans. 105/55V 60 cy 17.50 
cycle, .90 pf and 26 volts. 50 VA single 2J5F1 Cont. Trans. 105/55V 60 cy 17.50 
phase, 400 cycle, .40 pf. input: 27.5 VDC 2j/5H1 Gen. 115/105V 60 cy 17.50 
60 amps. cont. duty, 6000 rpm. Voltage and 2)15M1 Gen. 115/57.5V 400 cy 17.50 
frequency regulated 59.50 5CT Cont. Trans. 90/55V 60 cy 34.50 Stock No. 110 

10339 Leland 5D Diff. Mtr. 90/90V 60 cy 34.50 
Output: 115 volts; 190 VA; single phase 5DG Diff. Gen. 90/90V 60 cy 4 50 
400 cycle, .90 pf. and 26 volts; 60 VA; 400 5F Syn. Mtr. 115/90VAC 60 cy 34.50 
cycle, .40 pf. Input: 27.5 volts DC, 18 amps oe Gen. 115/90VAC 60 cy a 
cont, duty, voltage and freq. regulated k 5HCT Cont. Trans. 90/55V 60 cy 

: . ts , $49.50 5S0G Diff. Gen. 90/90V 400 cy 12.50 SMALL pc MOTORS 

10486 Leland 6DG Diff. Gen. 90/90V 60 cy 25.00 
Ootput: 115 VAC; 400 cycles; 3-phase; 175 6G Syn. Gen. 115/90VAC 60 cy 4 50 
VA; .80 pf. Input: 27.5 OC; 12.5 amps 7G Syn. Gen. 115/90VAC 60 cy 42.50 
cont. duty $70.00 R110-2A Kearfott Cont. Mtr 

10563 Leland 115V 400 cy 17.50 
Output: 115 VAC; 400 cycle; 3-phase; 115 R200-1-A Kearfott Cont. Trans 
VA; 75 pf. Input: 28.5 VAC; 12 amp 26/11.8V 400 cy 

$35.00 R210-1-A Kearfott Trans 

PEIO9 Leland 26/11 BV 400 cy 

Output: 115 VAC, 400 cyc single phase R220-T-A Kearfott Receiver 
53 amp.; 8000 rpm. input: 13.5 VOC 26/11.8V 400 cy 
amo R235-1A Kearfott Resolver 

PE218 Leland 26/11 8V 400 cy (approx. size overall 344” x 1%” dia.:) 
Output: 115 VAC ngle phase f C5670! Type 11-4 Rep. 115V 60 cy 5069600 Delco PM 27.5 VDC 250 rpm 
380/500 cycle; 1500 VA. Input: 25-28 €69405-2 Type 1-1 Transm 50669230 Deico PM 27.5 VDC 145 rpm 
92 amps.; 8000 rpms Ex 115V 60 cy 5068750 Delco 27.5 VOC 160 rpm w/broke 
BRAND NEW €69406 Syn. Transm. 115V 60 cy 5068571 Deico PM 27.5 VDC 10,000 rom 

MG149F Holtzer-Cabot €69406-1 Type 11-2 Rep. 115V 60 cy (lx1"2") 

Output: 26 VAC @ 250 VA; €76166 Volt. Rec. 115V 60 cy 000 5069625 Delco 27.5 VOC 
VA; single phase; 400 cycle. Input C78248 Syn. Transm. 115V 60 cy 2.50 120 rpm w/governor 
® 3% amps (78249 Syn. Diff. 115V 60 cy 500 5SBAIOA118 GE 24 VOC 110 rpm 
J MG153 Holtzer-Cabot C78863 Repeater 115V 60 cy 7.50 5BA10AJ37 GE 27 VDC 250 rpm reversible 
input: 24 VDC; 52 amps. Output : ; C7933! Transm. Type 1-4 115V 60 cy. 20.00 SBAIOAJ52 27 VDC 145 rpm reversible 
400 cycles, 3-phase, 750 VA. Voltage and 851 Bendix Autosyn Mtr. 22V 60 cy 7.50 SBAIOAJ50O, G.E., 12 VOC, 140 &.P.M., 
frequency regulated $95.00 403 Kolisman Autosyn. Mtr. 32V 60 cy. 7.50 reversible 
FPE-25-11 Diehl Servo Mfr 5BA10FJ32, G.E., 12 VOC, 9.5 2.P.M 

DMF2506M Continental Electric 75/\15V 60 cy 22.50 reversible 
24-30 volts input; 5.5-45 amps.; cont. duty FPE-43-1 Resolver 400 cy 25.00 5BAIOFJ33, G.£., 12 VOC, 56 R.P.M 
Output: 115 volts; .44 amps.; 400 cyc; 1 FJE-43-9 Resolver 115V 400 cy 25.00 reversible 

: phase; pf. 1.0; 50 watts $39.50 999-0411 Kollsman 26V 400 cy 15.00 806069 Oster series reversible 1/50 hip 
} 940702-1 Ejicor, Class “A’’ 13770410 Kolisman 26V 400 cy 10.00 10,000 rpm 27.5 VOC 14%" x 3” 
00 
50 
00 
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SEARCHLIGHT SECTION 


SAVE UP TO 70% ALL COMPONENTS TM han am aeleL FROM ONE OF THE 


OF 1ST QUALITY AND INQUIRIES FOR ALL YOUR LARGEST INVENTORIES 
WHOLESALE COST | 100% GUARANTEED atte). ade Le 


SYNCHROS 
COAXIAL CONNECTORS | 1. communis auananreco | COMPLETE £ LINE or COMMERCIAL 
















TEST EQUIPMENT 

































































































PL-259 $4 UG4T/U 5 40 
80-239 490 (UG-88/0) 65 my IN STOCK |! Coneaes, Sao 
M859 "0 0G-146/0 175 807W 1OT. . $37.50 58DG $12.50 § GK 107K Var. Inductor *$35.00 
UG-21B/0 55 UG-201/1 1.50 1HCT 42.50 SSF 29.50 GR 107N Var. Inductor * 35.00 
UG-27/) 45 UG-256/1 1.70 $1 75 Ea IE 37.58 586 29.50 | GR 2221, Precision Condenser 1500MMF 
UG-20/1 8 UG-260/1 65 S 7 5G . 37.58 6G 34.50 * 55.00 
UG-68A/U a1 0G.273/U 1.10 SD . 62.50 6DG 27.50 GR 510A Decade Kes 5.00 
0G-43/U..°° 1.56 UG-274/U 1.95 SsHCT , 62.56 6HG 42.80 GR $72B KC Hammer 7.58 
UG-486/0 “45 0G-290/U "65 SB . 2.56 G 42.50 GR 668A Decade Ken 1 22 Steps 6.50 
SCT . we TDG 47.50 GR 663B Decade Kes.—1 0 Steps 7.50 
Complete listing of Factory Vresh JAN SHOT 42.50 23CT6 45.00 | GR 700P1 Volt. Divider 27.58 
Approved Conpesters Avaliable at Similarly oF 34.50 23CX6 45.00 ga 713B Beat Freq. O% *225.00 
7 Ss 34.50 251F 1 4.95 GR 715 AE DC Amplifier 225.00 
' . . ——— 22.50 251Gl 3.95 GR 720A Het. Freq. Meter 275.00 
Tyre J ROE ee a Ke MANY OTHER TYPES IN STOCK GR 722N Precision Capacitor 95.00 
POTENTIOMETERS STRONS, CRYSTAL DIODES AVAIL QUOTATIONS ON REQUEST GR 7200 VT Fork 1K one'ae 
, | ABLE A'T SIMILARLY LOW PRICES eee ce coop Vaves Ph 4 
Fall Kange of Values Avatiehte From Stock PULSE TRANSFORMERS GR 727A VTVM (Battery Oper 105.06 
for Immediate Delivery 
Bingle Type J Units $ 95 Ea. IMMEDIATE oven Tiras Lownie man 
Triple Pope 335 ie is = IMMEDIATE DELIVERY HEWLETT-PACKARD 
? eee) a r? BY UTAH, G.E.. RAYTHEON, HP 2008 Audio O« *$75.00 
SEND FOR COMPLETE LISTING DELIVERY ore ie ye JHOUSE, WESTERN uP 325B Distortion Analyzer *220.00 
‘ 400A VTVM "95.00 
CONSTANT VOLTAGE 132A W2F 7P1 $6.95 
PR ODUCTION TRANSFORMERS 134BW2P 7P4 6.95 
176A W2F 7P10 7.50 
2000 VA-SOLA #30768 139DW2F TPIS 5.95 Measurements Corp 796—-Pulse Generator 
QUANTI Ti 3 PR1-96-125/190-250V 50/60 cy 148DW2F TPIS 7.60 $165.00 
SEC-115 V 1% Regulation 2000 VA Utah X124T2-9262 12.50 Waterman HKakscope—Model 5-12-63” 
$95.00 Ea. Utah X139T 11-9278 3.75 pee. Pay t $325. a 
GAS v 406 VA-THORDARSON 147176 G.E. 686826 14.50 ee eens 
Ac Gent Aton PRI-95-130V, 69 cy | ph : GE. BGO627 16.50 BC-221 Freq, Meter +125. 00 
ONAN MODEL OFA-2 SEC-LL5V. 1% Regulation 400 VA SEND US YOUR INQUIRIES reir | Menai Gos, (10-1500 BC). Fas 
GENERATOR.11° cy lob 4KW Enel, Case supplied with externa! POLYSTYRENE «AG Bignal Gen. (1200-4000 MC) . °378.68 
, 
GAS ENGINE-4 CYL - 8 HP Air Coolea | “?*O'™ oe. caresses 
o sition Kle« Ss jerance : 
Baitery a = “Com pare Ceervtes 2009 DCW 500VDCT oe Type and Microwave Test Equipment 
Bettery—400 Lbs. 394.00 00 Complete SOUND POWERED PHONES HERME r ICALLY SEALED anc om ponents in Sto« a 
U.S. NAVY Type’M” Head and Chest sets 0S MFI $7.50 Ee. All items new except where noted *(Excel 
Heavy Duty-inecl. Headset, Chest Mike & i MFD 12.10 E sont Used—Guarentecd 
26 ft. of cord tse ce MFD BY W.E.. BRAND: NEW 















TS-10 type 8. P. Handset $9.48 Ea. 


Terms: 20% cash with order, bal. C.0.D. bide Ad LECTRONIC 


unless rated. All prices net F.O0.B. our ware- 
es RESEARCH LABORATORIES 


house Phila., Pa. subject to change without 

ine edited 715-19 Arch St., Phila. 6, P MArket 7-6771-2 
- rch St., Phila. 6, Pa. * rket 7-6 -2-3 

Purchases a Cable Address; LECTRONIC, Philadelphia 


Hi CURRENT 
FILAMENT TRANSFORMERS 
Amertran type W-PRI-105-125v Ge 
1 ph-SEC. Gv. 190amp.86KV Ins Ea. $29. 
KENYON 8-14940-PRI-1056-125v 60cy Lph- 
SEC. bv 115 amp Ea das! 50 
MIL-T.27 Type-PRIL-115/230v 50/60 ey 
BEC. bv 10 AMP 10 KV Ins ee. 96-98 
















Special Discounts on Quantity 












C1A 6.00 2K33 125.00 | 7F8W 3,50 707A 3.00 | 5643 6.00 | 5893 15.00 | 6116 200.00 
1637 7.50 2K39 95.00 PJ8/5556 9.00 7158 3.75 5645 6.50 | 5894 20.00 6161 55.00 
1838 25.00 2K40 90.00 BLI7 7.50 T20AY 30,00 5646 6.50 5896 5.00 6167 25.00 
1B44 20.00 2K41 100.00 BL26 15.00 723A/B 9.00 5657 95.00 | 5899 5.00 6177 90,00 
1859 50.00 2K45 35.00 FG2TA 12.00 804 8.00 | 5675 10.00 5901 7,50 6181 375.00 
1854 50.00 2K48 65.00 V-57 250.00 807 1.25 5702 1,75 | 5902 4.75 | 6199 30.00 
1B60 30,00 2K50 175.00 RK71/6D21 .160.00 807W 5933 3.00 5721 195,00 5906 12,00 | 6201 3.25 
1B63A 20.00 2K56 60.00 FG95/5560 ..15.00 CK1026 3.00 5744 1.25 5937 70.00 6229 350.00 
1P22 6.50 3B26 5.00 QK103 90.00 R1111 3.50 5751 1,75 | 5962 10,00 6236 225.00 
1P25 65.00 3829 6.00 OK181 25.00 R1131C 10.00 5764 45.00 5976 50.00 6247 15.00 
1p 1,50 | KC4/5625 50.00 OK185 75.00 1620 3.00 5777 220.00 5981 75,00 | 6263 15.00 
240 9.50 4831 19.50 OK202 200.00 1633 50 5787 6,00 5993 7.50 6326 400,00 
2C43 10.00 4C33 95.00 250TL 15.00 1636 75 5794 6.95 6021 4.00 6383 70.00 
2046 6.00 4361 125.00 | 261A 10.00 CG1984 10,00 5819 35.00 6032 150,00 6385 20.00 
2c52 3.50 6A8GT 60 268A 6.00 R4340 25.00 5838 6.00 6034 7.00 6524 15.00 
2330 40,00 6AJ5 1.25 312A 1.50 5550 20.00 5839 8.00 6035 30.00 ” 
2J36A 90.00 6BFTW 4.00 | 339A 7.00 5563 30.00 | 5940 4.00 | 6037 195,00 

2k25 15.00 6BL6 32.50 OK361 110.00 5636 3.00 5851 4.00 | 6038 10.00 

2K26 37.50 6BM6 37.50 397A 60.00 5638 4.25 5852 6.00 6101 2.50 

2Kk28 26.00 6SKTW 1.25 412A 3.75 5639 6.50 5857 30.00 6111 5.00 

2k29 30.00 | 6X5WGT 1.25 416B/6280...40.00 5641 5.00 5876 11,50 6115A 90.00 


ALL mdse guaranteed. 24-hour telephones take your orders anytime for prompt servicing. Material subject to prior sale. 


PAGE ELECTRONICS 








136 Liberty Street COrtlandt 7-4245 New York 6, N. Y. 
. | 851 TRANSMITTING TRIODE 
17—B.C, 348R like new. i AMPLIFIER. Brand new original 
6350 1.35 ao. ao packing. Regular net $253.00 each. 
6201 ... 300 ; -" . ike new. While a a POE Ben 
6136 2.45 19—A.N.F.R.C. 1 Transmitters new. wae _ last $6.95 Eac h. 2 
6072 3.25 1—T.S. 174U, new. | 2026 $.39 5896A $.75 
oer = 1—B.C. 221 A.K. new. | 5718A $.79 
5044 100 All welts are ia new of like new com Thousands of other types at low low prices. 
5687 2.50 63 ’ dition—fully guaranteed. enctattiabariiatithe saa 
1684 1.95 EL1C/NL600 ; Terms 25% deposit with order or send full 
1680 1.95 EL3C/4B94. : EXPERT IN EXPORT remittance to save C O D Charges. F O B 


Bethpage N. ¥ 


2021. ... 1.00 EL6B/NL618 


We Purch 5 ; 
* ‘Caewed esteem A. van Breems—Radio engineer 

| S$ & R ELECTRONICS, INC 
DUTCHESS LABS 907 Shippan Avenue, Stamford, Conn. | | 997 Central Avenue, Bethpage, New York 


38 Catskill Ave. Poughkeepsie, N. Y. Telephone Fireside 8-4489 


Tel. Pok-5944 Wells 1-8600 
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SPECIAL J d 
BARGAINS a PURPOSE TUBES 


.: 75 | 3531 FG-17 3718 1.50 | SN-9 
. 7 ; 
WE.388A. ie 


WE-393A.. 
394A 


WE-404A 
WE-409A.. 
GL-415.. 

| WE-417A. 

| WL-417A 

| WE-418A.. 
WE-421A 
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in high quality 
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LAB TEST EQUIPMENT 


— OSCKLLOSCOPES — 


aorns 5° So 04) righ fone rton -ie 
if W (Worth $1300 $1095.00 1AG5. 
i de ot 545 with plug-in preamp. $1295.00 1822.. 


model SILA Excellent 1894 
Very good: | $798. 1B35 

; { rth iad) . 
A LE aL Bt y $110. 1838 

$95. 


O-88A. (Worth 81 Vy. good . 
lab seope, rack mtd. (w« orth $ 76) LN $125.00 


SIGNAL GENERATORS, VTVMs, ETC. 


ABSORPTION WAVEMETER, General Ra dio 
type 758A New orig. ctns w/instructions ne 
made by Howlett- Packard (Orig, $40 $12.50 
MEGA ER SR. 13 chan. stal marker 
vad stale & udec $49.50 
allentine m Rack med. LN $235.00 
sa0Nae wa GEAR Avon Measurements 
$165.00 


mecheVere | G00) METER: Mensuremente 
del wel Reck mtd. w/all coils and 
$125.00 


" $450.00 


=. 
ovn-~wv--wr 


SRSSSUSASSSISSSIIVssSsssssasssssssssssssasssessssssSossssssssssesrsassessssussasssusssssssssssss: 
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8282883228. uw 
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as 


=A OUUUMOTNVOOONME “CO SO4KM UNV VN 
ovo. 


- 
444-9 


OD WA RWWA WAG w+ 5101010 w= Ow 
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8s 


5 


—~=-On~MNOM-“K-4eOO VERVE WS “VS OMAR “=u 
= 


RA Tor Hewlett- Pack ar« 
Li 


~. 
VOQBOOVOHGOSM$“jAVOUS=-Vw-ww-—— © > 


$690.¢0 
i 4iok. LN. $180.00 

Bewae GENERATOR. Measurements Model 
od $350.00 

Fm SIGNAL GENERATOR. Measurements 
mod, 78PM ond cand ¢ $175.00 

un? sweer GENERATOR, RCA Wi-sib 
$228.00 

TV SWEEP GENERATOR, ‘RCA Wir-sdd 
$99.50 


Very good 
TY sae GENERATOR, RCA WR-5OF 
$135.00 
ry “sWite GENERATOR, ROA WR-OOF 
$179.50 
rai juewey. Pare, 4 itisen’s 


$33.00 
oistonrion a Noise ‘Meren. “ 
gon ydel 732-B w/ 732-8 ae filter 


_ 
= 


— 
— 


a 
4A = SASH AH HK HK AIO“ SOW OS-“wOwwod 


$75.00 

SIGNAL GENERATOR, General Ke 

605R » cond yen $90.00 
FREQUENCY TRANSFER UNIT. i 

Radio Model 1106 ime New! $200.00 

M eaguremer model @ cod. $80.00 


vivm 
Sowa GENERATOR. B wle kard 
a very ss rs adie $490.00 


senvoscore. $275.00 
auolo GENERATOR. liewisit-! ' 
$95.00 


Aubio GENERATOR. Hewlett Veckerd & 
200-AB $125.00 
SECAREANS. micnowave voor GEN 
SRATO roly technic P 4 wi 
5 a Ait “ $1750.00 
Time beLay’ diawasvee Kuthe i 
4 $225.00 


une SIGNAL "GENERATOR is wie Packard 
model 616A. 1800-4000 mea. Lik “ $1300.00 


— EXTRA SPECIALS — 
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ORV Meavy. bury power surre’ 
Orig. crated Westinghouse. F 
iadpeiey PRIMARY: 
yole SF 
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" $150.00 
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TUBE SPECIALS! 


EXTRA LOW PRICES FOR 
THIS MONTH ONLY 


juality, same gue 
ypee in stock at sensible prices 
lete price list Quotat 
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40.00 * surplus Eimac 
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ALL TUBES ARE NEW, INDIVIDUALLY CARTONED, FULLY GUARANTEED 


With 
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BARRY 22 Qo vueron WOSEOIN ONGINEETS 0 


shipping point ten dollare cannot be 


512 BROADWAY, N. Y. 12, N. Y. yr acenner 
ELK GROVE, CALIFORNIA , 
WALKER 5-7000 GEORGE WHITING, OWNER 
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DUMMY LOAD-XK BAND. S0kw at a duty evcle of TS46/AP FREQUENCY METER complete 2000mec 
GUIDED MISSILE BEACON 


1000 tS Watts average. UG40 flange. 9 long, 10 band coverage with accuracy of .bme relative, abso 
fins Mik for Gilfillan, New $27.56 lute plus and minus 3me, 200 microamp. meter 
TRANSITION 1%"x%" to 1’x4” (RGGl to BGS2) FILTER CAVITY F-28/APN-19 Micrometer adjust, Equal to TS-117. New $35.00 
2700-2000 me, 1.5 db max. loss at ctr. freq. over 
band, 3db at 15 me band ends, JAN spec. Ideal as 


Smooth deetrotormed taper. Standard flanges. New 
WESTINGHOUSE Xfmrs—Min. Pulse 
wandard reference cavity. Brand new. $37.50 . 


$16.60 
WAVEGUIDE TO TYPE 'N” o lapter, RGS2 
eS SSE. ew 134BW2F RADIATION LAB. # blocking ose. pulse 
CRYSTAL DETECTOR assembly p/o AN/AVN voltage KV 2.5/2.5; 2.5/1.25 pulse duration | to 2.5 
and 60. item. Low level converter with eae 












DIREC 1ONAL COUPL Three types a) uni 


» avegul "x". New Mt n° 
directional b) bi pb ops 6) cross guide, Ali microsec, Duty ratio .002. imp. 





1500. Test 


" 
t 
i 
i 
' 
i 
voltage 1500 rms. LAst price $22.90, Our price new 4 
a 
i 
i 
i 
i 
i 


20db apx. All WG52 guide with standard flanges transformer from RF line to crystal, New $19.50 

New $15.00 $9.75 or removed from equi ment $5.75. Fosterized 

COMPLETE RADAR PLUMBING FRONT END COAK MIXER ASSEMBLY IN2i type crystal de- 46DW2F RADIATION # pulse output 
© 2K25 local ose. mount, 2K25 heacon mount, tector RY to IF, ‘N’ fittings, matobing slug, duplex Vulse voltage KV 2/.57(2). Pulse duration .2 to 1 

type N edapter, crystal mount with tuning slug, yt mtg GE. New $i 50 microsec, Duty ratio .002. Load imp 800. Test 
ariable attenuator, beacon xtal mt, beacon N ADAP ER RG48 WAVE Vibe Sxl" to type voltage 1500 rms. LAst price $22.00. Our price re 

adapter, Also matching duplexer assy. All from “N’ coax. New $34.50 moved from equipment $5.75. Fosterized 

latest type Navy Hadar by Kaytheon. Ideal for THERMISTOR MOUNT I0CM. Avg power range cw TUNEABLE PACKAGED MAGNETRON 


adar front end or as & complete laborat bench 
set-co. Price incl. duplexer $62.50. Lees duplexer 
$42.60. Brand new electrical and mech. tested 
DALMO-VICTOR HI-SPEED SCANNER rotating 
joint assembly 1200 rpm p/O AN/APS-6 complete 
joint kit, New $47.60 

MINIATURE MC IF STRIP uses 6 ea. GAKS 
tubes, with synchronous single tuned interes 1 
coupling networks realizing an overall gain of 100 3 
tor & band width of 2me. Weight 9 ounces, $12.5 
“BNC” COAKIAL SWITCH single pole double 


$ to plus Il dbm, 72 ohms type ‘‘N’’ coax input Tuneable 2800 to 3025 me with calibration curve 
Aceuracy .5db at 6 to 10 mw emp range plus 82 Octal oP? base. New in original carton $25.00 
to 115%. 2400 to 3400 me. New $18.50 AWN/T 7 CARRIER TELEPHONE Component 
UG65/66U FLANGES for KG48 guide, high hub, units in stock. Write 
bronze $10.00 AIRBORNE POWER SUPPLY DY30/APN-I9 
COMPLETE SURFACE SEARCH RADAR UU. & Complete shock mounted package input 19.5 volts 
Navy type "BO" Raytheon 275kw nominal pulsed DC 2.7 amps. Output 360 volta at 60 ma and 100 
output 3000me, “SB” band. Rotating yoke plan volts at 10 ma. Will operate 2C40 and 243. Part 
position indicator with 2, 4, 20, 80 mile range se of guided missile radar beacon AN/APN-60. Fully 
lection. Input llSvde, 32vde or 28vde. Lightweight regulated, $44.50 
Delivered complete with installation accessories, set SPERRY MICROLINE MODEL 444 kiystron signal 
throw. New $6,560 of drawings, instruction books, export cased. Price source. In new condition. Complete source for all 
X BAND THERMISTOR for T8-36 Power Meter is lees than half the cost of lowest priced commer- Sperry kiystrons. List $1400. Our price $425.00 


$7.50 cial radar on market today, Write, phone 3 KW 400 CYCLE SOURCE } 
7836 SIGNAL GENERATOR complete “XX” bend Complete Generator Set 115 V.D.C. Motor, Genera ‘ 
’ 


coverage CW output 6 to —T0dbm, + poak pulse out- tor output 115 V., 400 Cycle A.C. Includes Speed 
put plus 3 to —67dbm. 0 to 35db attenuator, 2K 25 regulator. Motor easily swapped for any other Input 
oscillator, Tuneable wavemeter. Temp. compen- you wish. Used, exe. cond. $385.00 each. 
sated power meas. circuit —10 to plus Sadbem, 115 s ahd y ate fe & JU 6-469) LORAIN. 

vac 60 cy input. Price like new guaranteed $275. digital computer like new 


, 


KOILED KORDS 3 wires $126 
22 inches long stretches to 9 ft. 


RADIO-RESEARCH INSTRUMENT Co 


Latest Radio Marine Direct reading 
Write. 





aah lila. 
















General Radio VARIACS instock. 
Special Sale on a few 200-B (1 amp.) 
removed from equip’t.........e06. $8.06 


HAND WOUND (0 Seo. to 24 
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Cheap Releys for Computers ond 













| meen Ben yy 6 for $2.00 Min, TIMER SWITCH. .$1.35 s 
a * o10 Yaa amaAY 6 Watt Most POWERFUL Section Oo 
sae TELECHRON MOTOR 
10 tor "a 106 or $50 $2.90 110V 60 CY 
1 RPM 96.50 








6 RPM Reversible... $10.00 
TELECHRON Motors aaa a TIMING MOTORS ELECTRON ICS 
core te Sete he a, 110v 60 cycle 30 RPM. .$2.60 
1 R.P. 2H. 2.80 110v 60 cycle 1 RPM... 2.60 
4 APM... 2.001) AP i2He is 280v {2 SEE nia setae 1.00 
3.6 APM, .$3.16160 RPM .. 4. FG Reenter 1.00 is an index of reliable sources for Used 


aboratory Special | of Each Motor $25 


GONIOMETER 


HANSEN Synchron 4 rpm $4.24 
CRAMER 4 rpm é 





and Surplus Equipment now available. 
Consult the Searchlight Section in 


regular monthly issues for later offer- 














DELCO 
DIEHL 


P.M, motors. 
Made for 24 volta. 
Will work at 
lower speed at 12v. or 6v, Bat- 

tery or Rectifier. Size 1”x1"x2”. $375 


TYPE CFT-47372 — 250 to 1500 K.C. 









Please include postage 


BLAN «32777 


New York 7, N. Y. 
esv. 02 












If you don’t see what you want—ask 


for it. Ask the advertisers. They are 


MINIATURE 


ve- 5687 


constantly adding to their stocks and 


BOLTON LABORATORIES, Inc. 


Offers Two Popular 
Military Test Sets 


may have acquired just what you need. 
And, when you have special items to 


dispose of, use the Searchlight Section 





Twin Triode Tube 


Brand New—Purchased from Orig- 
inal Manufacturer. 


Laboratory Checked—Fully Guaran- 
teed by us. Production Quantities 
available. immediate Delivery. 


Priced much lower than your present 
equipment cost. 


KLEIN & SCHWAB 


74 Cortlandt St. N. Y. 7 WN. Y. 
Beekman 3-5690 
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At Popular Prices: 
TS-102A PULSE GENERATOR 


Superior to the T8-102/AP Range Calibrator, this 
erystal controlled pulse generator produces a square 
topped, 50 volt synchronizing ilse of 8 micro 
seconds at a prf of 400, 800, 1600 or 2000 eps, and 
# triangular marker pulse of 0.4 microseconds dura 
tion at a prf corresponding to a pulse-echo distance 
of 1500 ft. The phase between the marker and syne 
pulses is continuously variable from 180 to +180 
degree 


$G-8/U NOISE GENERATOR 


This popular model, employing a 5722 temperature 
limited diode as the R. FP, noise source, can be 
used a6 an absolute means of receiver noise meas- 
urements as well as for fundamental studies. The 
normal input impedance is 270 ohms but a 50 
ohm adaptor is supplied with the unit as a stand- 
ard accessory 


BOLTON LABORATORIES, 
BOLTON, MASS 





A.B. RESISTORS “222 









tion as to space and rates. 


Classified Advertising Division 


ELECTRONICS 


P.O.Box 12 ® 






Phone: Yonkers 9-6000 


of Electronics to help you locate buy- 
ers... . Send a list of your equipment 


and we will gladly give full informa- 


New York 36, N. Y. 


November, 1956 — ELECTRONICS 








SEARCHLIGHT SECTION 


NEW YORK’S RADIO TUBE EXCHANGE 
NEW TUBES 










CONDENSERS 


4mtd-600V Ty TLA $ 95 
New-—Factory Cartens—Guaranteed 





115 mtd—2000 V Mice 
28 amps. © 1 me. $3.98 


Standard brands. 
No rejects. No rebrands. 


First grade only. No pull outs. 
At lowest prices. 


5X4 mid-—600, 1008 & 2000 V $1.39 






































mid. Vetts Price Mid. Vetts Price Price|T ype Price 
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fos ooky 9.76 1.25 530A 3 aes ater ‘3 
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2 ioKY 3-38 4 6000 IN4S3.,... 2.28 2KSS : 
2 1aKy ise2eo $00 1P25. ||| (65.0012k 
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MONMOUTH RADIO LABS. 


Oakhurst, N. J. Long Branch 6-012! 
Art Henkins Pron. 
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ELECTRONICS — November, 


WHOLESALE and EXPORT ONLY 





Used equipment for sale 


6—Model P4 Synchroscopes 
3-—Motor Generator sets; Voltage 220Ac; phase 3 
Amps 7.5: Frequency 60 cycles; RPM 1600 Volt. 
e 115 adj: Frequency 420 cycles; load amos 
3; Phase |; KVA 2; RPM 3600 
POTTER RADIO CO 


1314 MeGee St Kansas City 6, Mo 













BC-61 0-E, F, 





4 
ees Sells Sana is 
i 2000 3-33 16 440A ar) 
I 2800 4 i 1000 . 
i $000 é:38| 20 4000 run SPECIAL! 5,000 V. POWER SUPPLY 9 
I $000 $-33 130 oo" 3-38 For 1P25 Infrared image Converter from 3 V. Battery Source 
i $00 14.59 28 1000 5.95 NEW, Complete with RCA 1654 Tube... 
1 1OKV 25.96/40 2500 13.50 
i isky 33-88 | (a2 300 p 
[| Ry ER Ric EB MICROWAVE TEST EQUIPMENT 
; 3 ‘ 000 4 
TYPE “J” POTS $.89 NEW tsi4/up spectrum ANALYZER 
ohms oem. Ohm TS147D SIGNAL GENERATOR 
see ty ae et} sates Field Type X Band Spectrum Analyzer. Band 8430.9580 Mega- 
+e cycles 
Hee §o gee t '* Lb Mop | Will Cheek Frequency and Operation of various X Band equi 
1000 | Switch ers +e 1.2 ie a? ment such as Radar Magnetrons, Kiystrons, TR Boxes. it wilt 
ae i ’ 138 oe ¢ . 23™ oo? also measure pulse width, c-w spectrum width and Q of reson- 
2800} * 200 600 & + ‘ Mee” ant cavities Will also check frequency of Sones cenenee ln 
° the X band c 4 b t jgnal 
La leching en = : * feats Wine Generator fe Available new complete with” ait esoessoriene in 
TYPE “jy POT $1 .60 carrying case 
Otome of nee, one OTHER TEST EQUIPMENT USED CHECKED OUT SURPLUS 
Be est 188 G0e a7 Ky TSKI/SE T35/AP Ts108 18226 SURPLUS EQUIP 
A on See 4 en} [Sia ap TSi6 AP reise ae 1$239a-T8299¢ Apais 
P 7 APA 
BATHTUB CONDENSERS Tat Hitapn 6 TTR apes sre 
Je le its Price|Mitd. Volts Pri 
ee ee CR es ‘eek TSi4/AP 1869 AP TS174/Ap 1s4i8 APRSA 
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5 7 25 00 .2 39 
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x I $00 252x.25 1000 =, — special prices Phone: ORegon 4-7070 
1 1800 a 3 Soo “ae [2xt_aa0nt 2AP1 6H6 307A 5691 9 
1 1200 38 35 se $ : ~~ a 4€27 6KIG 214A 5692 
2x.) 000 5 600 ‘ 100 «| A9 tae Saawov jee sexs e Imc, 
CHANNEL CONDENSERS saps SwaGT BAS 
ante. Vette es = Volts Price Mid. Oa Prige 2040 oven sere sane 119 PRINCE ST 
925 600 19 00 2x5 4nn 2 655GT 207 957 9006 NEW YORK 12. N.Y 
05 $00 “38's, 1 goo aE 2S con 8 visa Cable; TELESERUP 


APR-4 


BC-221, BC-342, ART-13 


ALLTRONICS 


Box 19, Boston |, 


Mass Richmond 2-0048 
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NEW “TABLITE” ELECTRONIC 
PHOTOFLASH KITS 
Portable Units—AC & Battery Inbuiit 


in One Camera Case 
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NEW G.E. PHONO CARTRIDGES 
Original Boxed—Money Back Gtd 


hist 3 is roe sie 














APAOGOA 001 A 008 “75 
Bpuetia Gold Treasure 19 25 
Bon SIA Gold Treseure 28.00 

Pas le (8) .008 08 
RPROAIA Bingle (6) O01 5 oO 


HI-Fl RECORDING TAPE 
Seld on Money Back Guarantee 


7” REEL, 1200 FOOT Highest Quality 
Precision Coated & @it, FERRO-SHEEN 
processed quality controlled, constant it 
put " Wea Free. Plastic tape. Splice Free 
Freq (PS 40-15 KC Oxide Wad tn 
TAB” BPECIAL @ $1.50 A; 3 @ $1.56 
EA; 12 FOR $1.45 EACH 1000's SOLD 


New Xmitting Mica Condenser 


coos ee 10, 000WVDC, cmis era 
AG” Seectal @ 04 5 FOR $15. 


hd 


RELAY BARGAINS 













PLANETARY DRIVE 


Sl Atte 1 RATIO 


‘TAG G41. 50 EA 


sPedial’ 12 FOR $186 

















MICROSWITCH 
SPNC/10 Ame Cased 


* #-1, 





20¢ Ea; tots of 5 
lets of 100 @ $15 





Norte BR SOLE/VAC Sip prpris zvoc 
Figs ase Beaty Mobs Sham) me/sA 4 oat 
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eS Vito men bea ret t. Ven? a 
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NEW “TABTRON” SELENIUM RECTIFIERS 


ENGINEERED FOR AUTOMATION & INDUSTRY 
“Technical Apparatus Buiiders’’ migrs. Power Rectifiers to your 


specs. From one amp up to and above 1000 amps. convention or fan 
cooled, angle or 4 phase. “NEMA” & JAN, Specs 


* FULL WAVE BRIDGE @ DATED & ONE YEAR GTD 

























Inopvt or $200 1 @ phase) to order 
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SAVE $$$ 


“TAB” SLASHES PRICES AGAIN ON 
Famous Makes Hi-Meg, Hi-Volt, 
Power and Glass Resistors, 
Controls, Selsyns & Synchros 


HI-MEG HI-VOLT 
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ENCAPSULATED AND 
HERMETICALLY SEALED 


DELAY LINES 
to Your 


DISTRIBUTED CONSTAN 
DELAY LINES designed for 
fast rise time and low at- 
tenuation made in flexible, 
metal-shielded and stick 
types. 

LUMPED CONSTANT 
DELAY LINES feature high 
fidelity as well as compact 
size. 

The name, Essex Electronics, is 
your reassurance of highest pos- 


sible product quality, efficiency, 
performance and satisfaction. 


Send specifications as detailed 
as possible for prompt cost 
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Other Plants ot 
7303 Atoll Ave., No, Hollywood, Calif. 
Trenton, Ontario—Canada 
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ANNOUNCING... 


The microwave development facilities of Wheeler 
Laboratories are being augmented by an antenna 
range at Smithtown, Long Island. These new quar- 
ters, now under construction, will be equipped 


and staffed to solve unusual antenna problems. 


Inquiries are welcomed; a brochure describing 
our services is available. 


WHEELER LABORATORIES, INC. 
122 Cutter Mill Road © Great Neck, N. Y. 
HUnter 2-7876 


from “impossible” to 


in production’ 


die cast tiny parts 


The unusual flexibility of Gries’ die casting technique may answer Quick delivery on quantities 


of 100,000 to many millions 
NO MINIMUM SIZE: 


your small parts problems. With almost unlimited design latitude, | 
your designs—whether simple or complex—can be made exactly to | 
your specifications, swiftly, accurately, economi- 
cally. Cast in zinc alloy, in one automatic | : 
operation, completely trimmed! Let Gries’ | Maximum Weight: Va or. 
engineers solve your “impossible” problems. Maximum Length: 134 

ACT-FILLED BULLETIN— showing how | 

Gries’ ingenious, economical operations j 

con solve your problems. i 

| 


Send prints for quotation; 
write today for bulletin and samples. 


GRIES REPRODUCER CORP. 


151 Beechwood Ave., New Rochelle, N. Y. ¢ Phone NEw Rochelle 3-8600 
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OR SYSTEMS 


see... Mes Es CS CD 


From a single-rack recording system to a multi-console data 
processing center, Electronic Engineering Company has the 
experience and personnel to design and produce the equip- 
ment you require. EECO design techniques, perfected over 
years of systems work, can be put to work for you in an 


EECO engineered system—freeing your own engineering 
staff for tasks specifically related to your products. 
ASKANIA THEODOLITE DATA GROUND TELEMETERING DATA 


ROCKET TEST 


pn 


FLIGHT TEST 


EECO Central Data Processing System, Edwards 
Air Force Base. System gathers data from aircraft, 
rocket test facilities, tracking radar, high-speed 
track, and processes data for analysis and/or 


Cre . 
ee computer input, 
(ra 


~ 


HIGH-SPEED TRACK TEST 


Plug-in Circuits 


developed for EECO systems, 
provide a key to lower cost 
equipment design and fabrication. 
Data on standard and custom 
circuits available in catalog G-l. 


ME 2 ee 


ae) 
~ ev 
Electronic | Interesting and challenging work in systems 
Engineers | and related projects offers unusual employ- 

and | ment opportunity at EECO. Send resume to the 
Physicists | attention of R. F. Lander. 


ENGINEERED ELECTRONICS COMPANY 


(formerly EECO Production Company) 
ENGINEERED a subsidiary of 
ELECTROWKS | Electronic Engineering Company of California 
Co 506 EAST FIRST STREET - SANTA ANA, CALIFORNIA 


r 
| 
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Motorola, Inc., Semiconductor Products 
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Mullard Overseas, Lid. . 130 
N Jd E Corporation 303 
Narda Corporation aut 
National Coll Co. 41% 
National Moldite Company 203 
Nemsa-Clarke, Inc, . saree ot 
New Hampshire Ball Bearings, Ine. 16 
New Hermes Engraving Machine Corp. 401 
Ney Company, J. M, .......... 5 -.. 428 
Non-Linear Systems, Inc. ‘ "83 
North American Aviation, Inc. 261, 359 
Northeastern Engineering . 202 
Best WiesGrte OG... ..60cccccsocens - 262 

| Norwood Controls, Unit of Detroit Con- 

trols Corp. , Eee 
| Nothelfer Winding Laboratories, Ine.... 226 


Oak Mfg. Co. .. pb wine 4o 


. B24, 22B 


Oster Manufacturing Co., John 59 


Packard-Bell Company ae 363 
Panoramic Radio Products, Ine..... 409 
Perkin Engineering Corp. sa 25 


Phalo Plastics Corp. eens 254 
Phaostron Instrument & Blectronic Co... 288 
Phelps-Dodge Copper Products Corp. Ine. 
Mfg. Div. .... 124, 125 
Phileo Corporation 87 
Phillips Control Corp. 344, 346 
Pix Manufacturing Co., Ine. oe 6% 380 


Pollarad Filectronica Corporation, .30, 31, 73 
Poly-Scientifice Corp. . 417 


| Polytechnic Research & Development Co., 


Ine, .. 


Popper & Sons, Inc, 428 
Potter Instrument Co., Ine, 462 
Precision Apparatus Co,., Ine... 196 
Precision Capacitors, Inc. 425 
Precision Paper Tube Company 22 
Pyramid Electric Co, .. 281 


257 
345 
S21 
406 


Radio Corporation of America Ji, 136, 187 
315, 339, 4th Cover 


K-B-M Division, Eesex Wire Corp. 
Radiation, 


Radio Condenser Co. 


Radio Frequency Laboratories, Ine. 


Radio Engineering Products 40% 
Kadio Materials Corp. 263 
Radio Receptor Co., Ine, 239 
Raybestos-Manhattan, Inc, 718 
Raytheon Mfg. Company 19, 20, 35, 418 
Kea Magnet Wire Company, Inc, 36, 37 
Reeves Instrument Corp. 960 
Regency Div., I. D. B. A., Ine. 105 


Relay Sales, Anc. .. . 95 


Remington Rand Univac 
Rand Corp. 


Resinite Corp., 


Div. of Sperry 
. 3 


Div. of Precision Paper 


| 


| 


| 


Tube .Co, 200 
Revere Corporation of America $16 | 
Richards Electrocraft, Ine, 420 | 
Rogan Brothers 430 | 
Rome Cable Corp 335 
Gombereh GOO <cviceseccsvccess . 357 

| Schweber Electronics . bes . 419 
Seintilla Division of Bendix Aviation 
Corp. on eee ovdeeeveccescs OOO 


| ENGRAVED INSTRUMENT 
PANELS MADE TO ORDER 


Faster Service, 100% Precision 
Made o 
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Send us your blueprints for quotations 
and delivery date. No obligation. We 
accept your long distance call COL- 
LECT. 


MASTER ENGRAVING STUDIOS 


135 LIBERTY STREET NEW YORK 6, N. Y. 
Tel: WOrth 2-3290 





TEMP-R-TAPE 


— 


TEFLON TAPE 


TEFLON tape with a silicone poly- 
mer adhesive backing. An easy-to- 
apply Class H insulation for slot lin- 
ing, bundling, splicing, wrapping. Ex- 
cellent adhesion, elongation and di- 
electric over entire -100°F to 400°F 
temperature range. 6 mil and 13 mil 
thick in rolls and sheets. 

FREE SAMPLE and data sheet. 
Write direct or use magazine inquiry card 
( IH Ra eee HARD RUBBER CO. 
ST STREET + NEW HAVEN * CONN 
Want more information? Use post card on last page. 
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THE 

BIG 
PICTURE 
IN 


ELECTRONICS 


A rocket to the moon within 10 years—to Mars in 
25! This is the prediction of experts in the new field 
of astronautics. 

Right or wrong, we can tell you this: Within months, 
the first man-made earth satellite will be Martin- 
launched, and we're already “running some numbers” 
on the first moon vehicle. 

The direction is up—and out—and Martin is pio- 
neering the way. To the electronics engineer with 
vision, this means Ceiling Infinity. 

There are some challenging opportunities available. 
Contact J. M. Hollyday, Dept. E-11, The Glenn L. 
Martin Company, Baltimore 3, Maryland. 
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Welwyn International, Inc. -. 420 
| Wenco Manufacturing Co. 103 ) 

Null Detector Relay 4 | Westinghouse Electric Corp......42, 265, 353 
of , | Westlake Plastics, Co. 413 

SOLVES MANY of Weston Electrical Instrument Corp., a 
i Subsidiary of Daystrom, Ine. 237 
TEM PERATURE ’ Wheeler Laboratories 490 
7 Wheelock Signals, Inc.. . 409 


CONTROL r White Dental Mfg. Co., 8. 8. 2466 
Whitso, Ine. es . . 422 
PROBLEMS 


Wickes Engineering & Construction Co.. 430 





Wiley & Sons, Inc., John . 348 
Williams & Co., ©. K. 416 
Wincharger Corp. 200 
An Edison Sensitive D.C. Relay and an ordinary bridge circuit 
are versatile tools in solving temperature control problems. Zophar Mills, Ine 419 


In the bridge shown assume the dotted resistor to be a resistance 
temperature detector and the other resistors adjusted so that the 
bridge will reverse current flow through the relay at a given tem- 
perature. The polarized relay will sense the reverse current flow 
to close (or open) its contacts at the null point. 


This circuit is useful in temperature warning systems since the 
relay automatically reopens when the current reverses again —to e 
actuate an “all clear” signal. 


The Edison Relay is reliable at values from 30 microamperes to ’ ; 
12 milliamperes. Overloads to 10,000 X coil input power are MANUFACTURER'S REPRESENTA 


absorbed without damage. Contacts are rated at /s ampere at a we 
28 volts d.c. in SPST or SPDT arrangement. 
For full information send for free bulletin, No. 3037. e 

hana. PROFESSIONAL SERVICES 433 


A GREAT NAME CONTINUBS OREAT NEW ACHIEVEMENTS 


Thomas A. BEBdisom 


INGCORPORA’ EO 
THOTRUMENT DIVISIOW * G4 LARESIDE AVENUR * WEST ORANOR, WEW JERORY 


LASSIFIED ADVERTISING 
lr’. J. Eberle, Business Mgr 
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Aircraft Radio Corp oe . .» 466 
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Argonne National Laboratory............. 459 
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The publications specialists of McGraw-Hill TECHNICAL | Burroughs Corp., Research Cent ‘ 
WRITING SERVICE will write, edit, illustrate, design, and 
print your business literature for you. Save money and time | Chicago Aerial Indust +58 
in the production of Equipment Manuals, Product Bulletins, | Collins Radio 454 
Handbooks, Company Histories, Annual Reports, and other “ air, * oe of Sree Ee ae 
such vital material. Let our staff | Sen Dice, Call " 439 
be your staff for Technical | Cornell Aeronautical Laborato 449 
| 
| Decision Ins 462 
, 
Edwards Employment Agencic 470 
This service is available through ad agencies. Emerson Electric, Aircraft Di 465 
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Electronics Co 


mmunication Labs 


f IT&T Corp 


== QQ 
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TEFLON and KEL-F 


ASH 


¢ 


Quality controlled “from pow- 
der to part’’—U.S.G. precision- 
molded or machined parts from 
TEFLON*, KEL-Ft, BAKELITE” 
Fluorothene and other plastics 
meet exacting specifications, 
cut assembly costs, assure uni- 
form density and dimensional 
stability, uniform electrical, 
chemical and physical charac- 
teristics of the highest quality. 


Come to‘'Fluorocarbon Plastics 
Headquarters” for all your re- 
quirements—for precision parts 
or for the world’s largest stock 
of sheets, tape, tubing, rods, 
bars, cylinders, beading, elec- 
trical spaghetti, extruded 
shapes, and the new Cement- 
able Teflon tape and sheets. 


Write for Catalog No. 300, 


* duPont's Trademark for its tetrafiuorothylene resin 
1 Kellogg's Trademark for its trifluorochioroethylene resin 
© Bakelite Trademark 


UNITED STATES GASKET CO. 


Westinghouse Electronic Tube 1 CAMDEN 1, NEW JERSEY 
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' 
' Lectronic Research Laboratories 484 
i ' Legri S. Cx . ‘ . «ee 4B 
| Liberty Electronics Inc ; “ves 
i 
i @ Engineered for the laboratory, priced for 
| the technician! @ The ideal ‘scope for color television servicing \ M. R. Co., The seeaneken sincenk Mae 
and other modern wideband applications! @ Does not sacrifice | ee ae ete oe 
| sensitivity for bandwidth nor bandwidth for sensitivity! 
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i @ PUSH-PULL ‘V’ AND ‘H’ AMPLIFIERS — ' Potter Radio Co : 487 
i each with input step attenuators and cathode followers 1 
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1 Net Price $26.50 and comprehensive technical manual... Net Price $235.00 V&H Radio Electronics Supply 470 
i 
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electronics READER SERVICE CARD 


FOR ADDITIONAL INFORMATION ON ADVERTISEMENTS, NEW PRODUCTS AND LITERATURE 


Here Is How to Use the Card! 


WANT MORE INFORMATION ON ADVERTISEMENTS? 


For more information on an advertisement, circle page 
number of advertisement in section A on the reader 
service card (below). 


If there is more than one advertisement on the page, the 
position of the ad will be indicated by letters following 
the page number. The letters following the page num- 
ber will indicate the ad's positions: R-Right, RT-Right 
Top, RB-Right Bottom, L-Left, LT-Left Top, LB-Left Bottom, 
M-Middle, MT-Middle Top, MB-Middle Botton (i.e. 230L). 
Diagrams on back of this page show how to use the key. 


On pages with no number such as bleed pages, count 
from last numbered page to find the number. Inserts are 
numbered using last numbered page plus A, B, etc. If 
you are not sure of a page number, consult the adver- 
tisers index. 


WANT MORE INFORMATION ON NEW PRODUCTS? 


Each New Product item in ELECTRONICS has a number 
(P1, P2, etc.) Circle the corresponding number in section 
B of the Reader Service Card (below). 


WANT AVAILABLE LITERATURE? 


Each Literature item in ELECTRONICS has a number 
(Ll, L2, etc.) Circle corresponding number in section C 
of the Reader Service Card (below). 


YOUR ACCURACY ASSURES CORRECT REPLIES 


Remember to carefully print your name, title, company 
and address and check the numbers on the card care- 
fully. Then tear off the reader service card and mail. 
We are unable to process cards where the name and 
address is illegible. 


See Fractional Page Diagram on Other Side of This Page! 
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FILL IN NAME 
POSITION, COMPANY 


CARD 














¢ electronics « 


READER SERVICE CARD 


Please Print Carefully 








NAME POSITION 

& ADDRESS HERE Tt 
* Please Print Carefully * ‘ieee =O};NY 

SECTION A _ Abpress 
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} 
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, 4 6% 6 79 997 122 197 «219 «244 C288 2838 S66 SBR 403RT 4127 419nT 4307 
FOR i] 5 37 6) «80 0698S 12388 C220 246 C270 CCC 367 189 40gne8 4128 419RM 4308 

1 9 380«662)—C«i itidsCsd124 222i CG CCMA 564 390 404L “10.T 410R8 4921 
ADDITIONAL ; 11 39 63 82 101 128 200 222 247 272 296 321 348 4860369 «6301 06404R «(413LB 420T «| age 

! 13 © 6 83 102 12% 21 223 #248 #273 «2370 63220—«(MO 370 393 400LT 413RT 4208 4007 
INFORMATION ! 16 41 G4A 4 103 127 22 224 20 274 6 «6323080 a7 394 406A 413n8 422. 4908 

i 17 42 648 85 104 128 203 225 #261 #275 28 (6324 372 387 406 41a. 42m — 41 

1 08 43 @C 8&6 106 13 M4 226 #4262 «#276 «WOO U828 (2 373 398K “O7LT 414R 8 425T 402. 
ON AN ' 21 46 64D 87 106 130 206 227 263 277 «#4301 «4328 «(353 374 wen 6407.8 641K «(4208 e2RnT 

{ 23 6470« O66 CBsié‘iCiC3T 22H iA CCC CA 376 3OLT 407RT 410.8 424. 4028 
ADVERTISEMENT | 25 48 66 @@ 110 133 207 229 256 27) 303 329 356 «©6376 «6 300LB «4O7RB 4ISRT 424n 38 4p4T 

' 27 4 #67 #9O 111 134 208 230 257 220 304 330 386 377 wR 64. 4168 420,77 4048 
CIRCLE CORRECT | 28 80 68 Of 112 135 200 231 288 281 305 331 357 378T 400k «408R ATLAS 08 

(' @ St @ 92 93 1386 #210 #233 «62800628306 608 «633202~«(6OT 3788 «=6400f 40.T 416R 426RM 406 
NUMBER in ! 30 6620«070)Co3siédM4s«sCO137sa2si28KCOT 2868338 a7 401LT 400L8 417LT 425R8 2ndCev 

’ 31 63 7) O84 %4196 138 #212 238 208 206 18 63M OO 300T 401.8 400R 417.8 4267 vd Cov 

1 32 & 72 8 196 #87 «#4213 «237) 2 CUT O80 «(886 6 «(808 «6OIRT 64 417RT 4268 4th Cov 
SECTION A | 320 65 73 «96 «#64117 «180 «(214 «46238 «62263 «6288 «(0311 )« 3368) IRR 381 401nB 410R 417RM 427 

: 328 6 75 «OHA (118 «181 «O26 28 CCi‘Kss—si3KEC(CsCT ARTY KD 407T 411LT 417R8 428T 

' 33 S&F 76 968 1189 183 216 241 26 606280 CU C8 2 3AS 4078 418 418 42788 

; “ © 77 138 120 16 «6217 «2242 — eT CU CU CUM CO 568 400LT 411RT 410LT 4287 

' 35 0C«<“kCO78 OC 121 ee O28 OCC COS a7 40.8 4118 4190.8 4298 

' 

t 

1 SECTION B CIRCLE FOR NEW PRODUCTS HERE! 
NEW PRODUCT 1 Pl P6 Pll PIG P21 P26 P31 P36 Pd! P46 PSI P56 P61 P66 P71 P76 PBI PBS POL P96 

1 p2 P7 P12 PI7 P22 P27 P32 P37 P42 PAT P52 P57 P62 P67 P72 P77 P82 PBT P92 P97 
INFORMATION? } P3 P8 PI3 PI® P23 P28 P33 P36 P43 PAB PSS PSB P63 P68 P73 P78 PBS PAB P93 Pgs 

1 Ps PO PIA PID P24 P29 P34 P39 P4d PAD PSA P59 POA POD P74 P79 PBA PED P94 POD 
USE SECTION B 1 PS PIO PIS P20 P25 P30 P35 P4O PAS P5O P55 P40 POS P70 P75 PRO PBS P90 PPS PI00 

{ 

SECTION C CIRCLE FOR LITERATURE HERE! 

} Ll L6 LID 416 E21 126 LB L136 LAT 146 LST 156 LO} 166 W776 UBD LOO LOD LOS 
LITERATURE? 2 7 Lt2 LIF 122 Ua7 132 L397 42 LAF 152 LS7 162 167 2 U7 182 OF 192 197 

1 13 WB LID LIB 123 126 133 L398 143 LAB L53 158 163 168 73 7B LOD LOB 193 198 
USE SECTION C ) t4 19 LIA LID L246 L29 134 L399 L4d LAD LSM LSD 164 169 U4 U9 LBs LOO LOA LOO 

1 15 L1O LIS L20 125 130 135 LAO LAS 150 155 160 165 170 175 180 LBS 190 19S L100 





DIAGRAMS BELOW SHOW HOW TO USE THE KEY 
ON PAGES WITH MORE THAN ONE ADVERTISEMENT 


On pages with more than 
one advertisement, the 
page number PLUS the 


correct letters (as shown 


CLASS 
NO. 64 


R 
PERMIT ! 


above) are necessary to in- 
dicate the POSITION of 


the advertisement. 


Sec. 34.9 P.LA&R 


NEW YORK, N. Y 


us 
¥ 
ve 


| 


You must circle the page 
number with the correct 
letters after it (ie. 240 L, 
which means page 240 
Left). 


USE THIS KEY: 


R—Right 


F 
I 


RT—Right Top 
RB—Right Bottom 


L—Left 


4¢ Postage Will Be Paid By 


STAMP NECESSARY 


LT—Left Top 


ELECTRONICS 

Reader Service Dept. 
330 West 42nd Street 
New York 36, N. Y. 


LB—Left Bottom 


NO POSTAGE 


M—Middle 


BUSINESS REPLY CARD 


MT-—Middle Top 


MB—Middle Bottom 





electronics READER SERVICE CARD 


FOR ADDITIONAL INFORMATION ON ADVERTISEMENTS, NEW PRODUCTS AND LITERATURE 


Here Is How to Use the Card! 


WANT MORE INFORMATION ON ADVERTISEMENTS? 


For more information on an advertisement, circle page 
number of advertisement in section A on the reader 
service card (below). 


If there is more than one advertisement on the page, the 
position of the ad will be indicated by letters following 
the page number. The letters ae the page num- 
ber will indicate the ad's positions: R-Right, RT-Right 
Top, RB-Right Bottom, L-Left, LT-Left Top, LB-Left Bottom, 
M-Middle, MT-Middle Top, MB-Middle Botton (i.e. 230L). 
Diagrams on back of this page show how to use the key. 


On pages with no number such as bleed pages, count 
from last numbered page to find the number. Inserts are 
numbered using last numbered page plus A, B, etc. If 
you are not sure of a page number, consult the adver- 
tisers index. 


WANT MORE INFORMATION ON NEW PRODUCTS? 


Each New Product item in ELECTRONICS has a number 
(Pl, P2, etc.) Circle the corresponding number in section 
B of the Reader Service Card (below). 


WANT AVAILABLE LITERATURE 


Each Literature item in ELECTRONICS has a number 
(L1, L2, etc.) Circle corresponding number in section C 
of the Reader Service Card (below). 


YOUR ACCURACY ASSURES CORRECT REPLIES 


Remember to carefully print your name, title, company 
and address and check the numbers on the card care- 
fully. Then tear off the reader service card and mail. 
We are unable to process cards where the name and 
address is illegible. 


See Fractional Page Diagram on Other Side of This Page! 
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1956 


CARD 
Pad 
FEB ¢ 1ST 


SECTION A 


FILL IN NAME 
POSITION, COMPANY 
& ADDRESS HERE 


* Please Print Carefully ° 


FOR 
ADDITIONAL 
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ON AN 
ADVERTISEMENT 
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SECTION A 
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SECTION B 
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P2 
P3 
P4 
PS 


NEW PRODUCT 
INFORMATION? 
USE SECTION B 
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P7 
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P9 
PIO 
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PIS 
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P20 
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CIRCLE FOR NEW PRODUCTS HERE! 


P26 
P27 
P28 
P29 
P30 


P31 
P32 
P33 
P34 
P35 


P36 
P37 
P38 
P39 
P40 


P4l 
P42 
P43 
P44 
P45 


P46 
P47 
P48 
P49 
P50 


PS) 
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P54 
P55 
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P57 
P58 
P59 
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CIRCLE FOR LITERATURE HERE! 
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DIAGRAMS BELOW SHOW HOW TO USE THE KEY 
ON PAGES WITH MORE THAN ONE ADVERTISEMENT 


a 


: On pages with more than 
one advertisement, the 
‘ page number PLUS the 
‘ correct letters (as shown 
; above) are necessary to in- 
: dicate the POSITION of 


the advertisement. 


3 
$ 
VU 


PERMIT NO. 64 


(Sec. 34.9 P.L&R.) 
NEW YORK, N. Y. 


You must circle the page 

number with the correct 

letters after it (ie. 240 L, 
‘ which means page 240 
: Left). 

USE THIS KEY: 

R—Right 

RT—Right Top 

RB—Right Bottom 


L—Left 


4¢ Postage Will Be Paid By 


LT—Left Top 


Reader Service Dept. 
330 West 42nd Street 
New York 36, N. Y. 


LB—Left Bottom 


M—Middle 


BUSINESS REPLY CARD 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 


MT—Middle Top 


MB—Middle Bottom 





how large is small? 


DAVEN’S NEW MINIATURE WIRE 

WOUND RESISTORS PROVIDE AS 

MUCH AS 400K RESISTANCE IN 
1," x “ie SPACE 


DAVEN’s fully encapsulated, miniature, precision wire 
wound resistors offer the design and development 
engineer the solution to critical space limitation 
problems. DAVEN’s advanced techniques provide the 
needed resistance value in a minimum of space, 
without sacrificing reliability. Where space conser 
vation is a prime factor in your design, specify DAVEN 
miniature wire wounds 


Types and Specifications 


i | Max. Max. 
Type | Dia. Length | Ohms Watts | 
| 1274 | 3/16| 3/8 | 100K | 025 | 
| 1273 1/4 5/16 400K 0.25 
1283 1/4 5/16 400K 0.25 


| 1284 1/4 27/64 5 Meg 0.25 


| 1250 1/4 1/2 900K 0.33 
1170 | 1/2 1/2 18Meg. 0.50 

: — . 526 West Mt. Pleasant Ave. 

* Fully encapsulated * Meet and exceed all humidity, Route 10, Livingston, N. J. 


salt water immersion and cycling tests as specified 


in MIL-R-93A, Amendment 3 + Operate at 125°C 
continuous power without de-rating * Can be obtained 
in tolerances as close as +-0.02% «© Standard tem- 
perature coefficient is +20PPM/°C. 
ae 4 


i, 


anemia 


Special temperature coefficients can be supplied on request 


Write for our new resistor catalog. 





Ceramic bushings—important design feature of 


RCA-6816 .n4 RCA-6G884 


lightweight...small size... high efficiency 


80 watts cw output at 400 Mc! - 40 watts cw output at 1200 Mc! 


Only 11%" high, 14" diameter, and 2-ounces in weight, RCA-6816 and RCA-6884 are 
exceptionally well suited for oscillator, multiplier, and amplifier applications in 
communications equipment where light weight, physical compactness, and rugged construction 
are important design considerations. 


These versatile RCA-designed tubes are the result of unusual precision-production 
techniques and processes. For example, simultaneous cutting of both control grid and 
screen grid is effected by an electrical-discharge method which assures exceptionally 
uniform and accurate alignment of these structures. All welding of tube elements to their 
individual supports and internal leads is eliminated through use of one-piece construction 
which combines each electrode, its support, and its external contact surface. This feature 
provides low-inductance paths, high electrical and thermal conductivity, and rugged 
construction. Coaxial electrode structure, and low-inductance large-area rf electrode 
terminals insulated from each other by low-loss ceramic 
bushings facilitate the use of these tubes in circuits of 
the coaxial-cylinder cavity type. Both types have 
integral radiator and gold-plated contact surfaces. 


Typical CCS Values for RCA-6816 and RCA -6884 in CW Service 
400 Mc 1200 Mc 


OC Plate Volts 900 900 
DC Plate Amperes 0.170 0.170 
. . e462 ° Useful Power Output (watts) 80 40 
Because of their high power sensitivity and high Sditr tela " ’ 


efficiency, these new RCA tubes can be operated with 
relatively low plate voltage to give large power output 
with small driving power. RCA-6816 has 6.3-volt, 
2.1-ampere heater and RCA-6884 has 26.5-volt, 
0.52-ampere heater. 


Investigate these two new types for your uhf equipment 
designs. For sales information, contact the RCA District 
Office nearest you 


BAST: HUmboidt 5-3900 
744 Broad Street 
Newark 2,N. J 
MIDWEST: Whitehall 4-2900 
Suite 1181, 
Merchandise Mart Plaza 
Chicago 54, iil 
RAymond 3-836! 
6355 East Washington Bivd 
los Angeles 22, Coilif 
chnical bulletin now in production, write 


ercial Engineering, Section K19Q Harrison, N. J 


Actual size exploded view 
of these new UHF Beam 
Power Tubes. Seen are the 
coaxial structure, the one 
piece construction of ale 
ments and the unique con 
trol and screen grids 





